“Master Mechanics - 
Gl Variety” 


These are the unsung heroes of the 
. the engineer-technicians whose cour- 
age, skill and sheer ingenuity keeps our mechanized 
equipment working and fighting! 


battlefronts . . 


“Timken Bearing Equipped” mobile machine shops and 
Tepair units complete with welding equipment, drill 
Presses, lathes, auxiliary tools and independent electri- 
cal generators provide them with the means to accom- 
Plish repair miracles. Mounted on a standard truck 
chassis, they include 50 or more Timken Bearings. 


Timken Bearings, found in large quantities in Allied 
Planes, ships, tanks, trucks and guns, are speeding the 


day of final victory. Timken Bearings withstand the 
brutal punishment of all-out war under every conceiv- 
able condition of road and load and through meritorious 
achievement have earned the privilege of continuing to 
serve in post-war vehicles when the peace is won. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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WITH A BORE-MATIC! 
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FINISHING 
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Facing and boring all four sides of aircraft gimbals is possible in this 
BORE-MATIC set-up, through use of opposed heads, a cross-slide and 
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Certainly these are no days to have your skilled 
men making unnecessary set-ups. That's why 
this example of a Heald Bore-MArIic engineered 
for a particular production job, should interest 
you. It permits making 1 set-up do foras many as 
4 precision operations. 


More operations per set-up boosts production. 
But more than that, with a BorRE-MATIC you get 
improved relative accuracy of multiple surfaces. 
You decrease down time. Floor space is conserved. 
All-round versatility permits your Bore-Matic 
to handle boring, turning, facing, chamfering, 
grooving, and fly-cutting. You can machine 


straight and taper surfaces; curves and irregular 
shapes. Perform all these operations singly, sim- 
ultaneously, progressively or in combination. 
Besides, Bore-Matics often eliminates other 
finishing operations. They also can be used for 
roughing and semi-finishing. 

Even if you think you know the Bore-Matic 
story—let us bring you up to date on it. You'll 
find Bore-Matic performance facts pretty con- 
vincing proof that it is the precision answer to 
faster, better, less costly volume production, 


THE HEALD MACHINE COMPANY 
WORCESTER 6, MASS. 
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The LeRoi Company (Mil- 
waukee,.. Wis.) selects 
Young Radiators and Inter- © 
coolers for their huge 
Portable Air Compressors. 








wt use borders on abuse .. . han the 
heat of compression as well as the heat of 
combustion must be dissipated . . . there you will 
find Young heavy duty Heat Transfer Equipment 
doing double duty. In the tough assignments of the 
rugged compressors above, Young Radiators main- 
tain uniform engine teraperatures in spite of highly 
variable heat range due to alternate idling and full 
load of compressor motors. Specially designed — 
Young After-Coolers for single stage compressors 
—and Young Inter-Coolers for double stage com- 
pressors—effectively discharge both heat and con- 
densation. While there are many standard Young 
units adaptable to engine jacket liquid, lube oil and 
similar cooling assignments, special radiators can 
be built to your needs. Consulting Young Heat 
Transfer Specialists cost nothing—can save much. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers « Ge Oe Le eee eae Cie me te 
Heat aii e@ Engine Jacket Water Coolers « Unit Convectors 
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VICTOR has done more gasket pioneering, and holds 
more basic gasket patents, than any other manu- 
! facturer in the field. 


VICTOR has released more exclusive manufacturing 
rights to the industry, for the good of the industry, 
| than all other gasket manufacturers combined. 


VICTOR Gaskets are used by more manufacturers of 
internal combustion engines than use all other makes 
of gaskets. 


. 


G VICTOR has made, and is making, a larger number 


, and a greater variety of gaskets than any other 
| manufacturer. 


’ 
j VICTOR has published the most comprehensive gasket 
5 data in the form of ‘Gasket Design Specifications” 
») and the “Gasket Guide” and other helpful catalogues. 


) 
VICTOR 
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The Beveridge F ormula for Dee: 


_ by J attaD Chase 





{IR WILLIAM BEVERIDGE, tlie English advocate of a varie a ee a 
security which extends that form of governmental beneficence from the cradle. ae 
to the grave, before and beyond, has produced a book, or a report as he calls 

it, on another subject. The title om this latest ‘Beveridge eatin. is Baa’ Em- is 


That is all. Why they were used is something That the author’ we 
satisfactorily to explain. eae ere 
What Sir William advocates in: this: ‘eek ‘is a-dictatorially cupeeaiae jlannéd 
economy in a society that is slightly free and mostly slave—a large curd of sour ee 
milk in a small bottle of sweet cream. The natural and inevitable developments ee 
in both the society and the cream would be the same. To intelligent Americans, ; 
believers in the American enterprise system and ‘in the potency of inspired. indi 
vidual initiative; to those with confidence in our Constitution and faith in its Bill Pus 
of Rights who are seriously concerned over governmental trends during the past 
12 years, the book will clearly but by no means concisely prove. (int a planned 
» economy and a free society simply cannot exist together. - z a prs 8 
It would be difficult to find another book in which the qutbar § $0 ‘convincingly 
proves the direct opposite of the premise implied in his title. As it cannot. be 
fairly concluded that the title is deliberately misleading, one is prompted to in- 
quire whether Sir William has: the vaguest conception of what a free society is 
and is besides sublimely oblivious to the inmutable law of creeping growth in dic- 
tatorial control. Whatever the answer may be, we have, in his own words, strong 
arguments against the planned economy which he advocates. Americars who 
know what made America great will be surer than ever that they want.no part _ 
of such an economy as he describes. 
The Beveridge plan for full employment, in a society which inevitably would 
be progressively and rapidly less free, sets up three main requirements. It calls 
for what the author designates as “adequate total outlay,” for controlled location 
of industry, and for organized mobility of labor. In other words, private expendi- 
tures for consumption and investment, governmentally regulated, plus public 
expenditures must balance employment (we have a similar proposal here now in 
the Murray Bill) ; industrialists must locate their plants where directed to do so 
by government; workers, under threat of penalty, must ‘be ready to work at 
whatever jobs, in whatever plants and in whatever cities, towns or rural sections 
the government decides upon. Is that a free society? 
With regard to private ownership of property used for production, Sir William 
says, “But if... it should be shown by experience or by argument that aboli- 
tion of private property in the means of production was necessary to full employ- 
(Turn to page 88, please) 
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@ How to pack more spring into less space has always been a problem in product 
design. And today, when so many plans call for a reduction in product size or pack- 
ing more power into a unit of the same size, the problem is even more serious. The 
nested spring is often the answer. It eliminates, in many cases, changing the size or de- 
sign of the assembly in order to provide working space for a spring of increased capacity. 


Designing nested springs requires more than just fitting one spring inside another. Whether 
to use round or square wire or a combination of both is involved. Extremely careful atten- sn“ et “fportance 


Send for free bookl«« 


tion must be given to proper stresses and clearances. These, plus many other factors, empha- °f *?*i9# design. 


size the need for skilled spring engineering, and that’s why so many product planners bring 
their problems to MUEHLHAUSEN SPRING CORPORATION, (Division of Standard Steel Spring 


Company), 650 Michigan Ave., Logansport, Ind. 


To improve product performance, use MUEHLHAUSEN 
? SPRINGS 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUST3IB 
































AUTOMOTIVE and 
AVIATION INDUSTRIES 


A SUPER-STATE cartel is an arrange- 


ment requiring independent enterprises to 
restrict production, fix prices and/or allo- 
tate markets, made pursuant to an inter- 
national agreement or treaty between two 
or more governments which undertake in 
sme manner to enforce upon their na- 
timals the terms and conditions of such 
an arrangement. It is a relatively new 
evolution of the cartel idea under the 
Mdeceptive labelling of “trade accords.” 
| These agreements compound all the evils 
Mfound in private and government-con- 
trolled cartels, adding to them a danger- 
ous expansion of power in our Federal 
Agovernment through the treaty-making de- 
vice. Illustrative of the super-state cartel 
is the abortive Anglo-American Petroleum 
Agreement submitted to the United States 
Senate last summer, but subsequently with- 
Mdrawn under pressure of the unanimous 
protest of the American petroleum indus- 
mtty. The objectives of this proposal were 
never clearly set forth beyond vague state- 
ments that the purpose was to bring about 
an orderly development of the world’s oil re- 


operations of the industry. 

Such euphemisms as “orderly develop- 
ment”; “stabilization”; “fair competi- 
tion” ; “rationalized competition”; “elimi- 
moation of waste” and “fair prices” 

always are used to describe the objectives 

of a cartel! They are terms which should 
immediately arouse your suspicions and 
command close scrutiny. 

The Anglo-American Oil Agreement pro- 
vided the framework for restrictions on the 
Production of petroleum and its products, 
the fixing of prices and the allocation of 

a marketing quotas upon the recommenda- 
ce tions of an International Petroleum Com- 
mission. Inherent in the implications of the 
Agreement was the assumption of an obli- 
gation by our Federal government, when it 
concurred in such recommendations, to un- 
dertake to carry them out in the domestic 
field. This would necessitate the exercise 
by the Federal government of an authority 
Which it does not now possess under our 
Constitution, since jurisdiction over natural 
resources is among the powers reserved to 
the States in the Tenth Amendment. 
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sources through the stabilization of the - 


Super-State 


Cartels— 


Their Control over 

the Domestic Economy 
and 

How America can 
combat them 


By J. Howard Pew 


President, Sun Oil Co. 


In dealing with super-state cartels in this 
article, the author necessarily includes private 
and government-controlled cartels in his dis- 
cussion as all three types have much in com- 
mon. The private cartel, to which he refers, 
is an arrangement whereby two or more 
independent enterprises undertake to re- 
strict the production, fix the prices, and/or 
allocate markets or sales quotas covering 
commodities in which they trade. A govern- 
ment-controlled cartel is such an arrangement 
under the direction or with the sanction of the 
government having jurisdiction over such en- 
terprises and it usually contains provisions for 
the enforcement of the arrangement.—Editor. 
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The Federal government would have obtained the 
authority to fulfill its part of the bargain made with 
other nations through the treaty-making power. Our 
Constitution makes treaties the supreme law of the 
land, on a par with the Constitution itself, and over- 
riding other Federal laws, and State Constitutions and 
laws which may be in conflict with the treaty. Thus 
the reserve powers of the States would, through 
treaties dealing with them, fall into the orbit of Fed- 
eral authority and jurisdiction. As a matter of fact, 
such a procedure is the only lawful way to cartelize 
American industry effectively since the NRA, a Gov- 
ernment-controlled cartel, was declared unconstitu- 
tional. 

Throughout the controversy over the Oil Agree- 
ment, it was difficult to avoid the conclusion that those 
who had proposed it were desirous of taking a short 
cut designed to change our American system overnight 
to the status of the German system of National Social- 
ism. Just remember that the advocates of Socialism 
long have proposed the promotion of cartels in the con- 
viction that a system of extensive monopolies con- 
trolled by the State paved the way for a Socialist 
economy. The Fascist and Nazis seized upon’ existing 
cartel systems for the foundation of their totalitarian 
states. For those reasons the super-state cartel is far 
more reprehensible and detrimental to the public wel- 
fare than private cartels entered into by individual 
companies, bad as they are. 

This use of the treaty-making power to override 
Constitutional limitations and set the stage for trans- 
forming our American system into National Socialism 
is a danger that may engulf all of us. During the con- 
troversy over the Petroleum Agreement, it was re- 
ported that similar international agreements were con- 
templated covering approximately 60 commodities and 
services in international trade. These were said to 
cover rubber, tin, sugar, coffee, shipping cargo space 
and global airways. Undoubtedly others had to do with 
metals, leather, wool, cotton, chemicals, as well as man- 
ufactured articles that could be fitted into a cartel 
framework. 

The list is sufficiently broad, if those plans are pur- 
sued, to encompass a large part of world trade in a 
super-state cartel system. More alarming; however, 
this movement would entangle a large part of our do- 
mestic economy in the tenacles of the vicious cartel 
system, with destructive repercussions upon every 
other line of economic activity. International trade 
and domestic trade are not two different things. They 
cannot be isolated in compartments, one from the 
other. They are parts of the same thing. This country 
cannot be cartelized in its foreign trade and free in its 
domestic enterprise, any more than a nation can sur- 
vive “half free and half slave.” Once we start to regi- 
ment through allocations, price fixing and production 
controls over activities in the foreign field, we, of ne- 
cessity, will have forced upon us by the Government, 
restrictive measures upon operations falling wholly 
within the domestic field. 

Turning to the arguments advanced in behalf of the 
negotiations of these super-state cartels, we find the 
contention that cartels are a necessary device to safe- 
guard industry and invested capital against unfair and 
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destructive competition and the wastes which resi 
from wide fluctuations in industrial activity—tha 
they serve to permit the orderly development of indus. 
tries and stabilize prices. 

Now all of that argument begs the question of what 
is best for the general welfare. The answer is obvious, 
since the primary purpose of cartels is to restrict com. 
petition. Competition, bringing better products at 
lower prices, benefits the consuming public. So what. 
ever restricts competition in the long run harms the 
public welfare. Price stabilization usually means the 
establishment of a rigidity designed to protect high 
cost and marginal producers. It destroys incentives 
for low cost policies. Thus, cartels operate against the 
smaller or relatively newer enterprises which, through 
increased efficiency, are challenging the position of 
larger and older enterprises when the latter have be- 
come water-logged through plant obsolescence and in- 
efficiency. 

Another group asserts that although in normal 
times cartels may be undesirable, they are necessary 
devices for short terms in periods of depression to pre- 
vent the too precipitous drop in price levels, which 
have disastrous consequences. Perhaps here and there 
a showing of facts could be made to sustain that con- 
clusion. But it also could be demonstrated that the 
operation of cartels creates depressions and prolongs 
them. The danger in resorting to cartels during emer- 
gencies is that the cartel survives after the rea! emer- 
gency has passed. 

Aside from all of that, however, it is significant this 
argument is put forth at this time by the cartel advo- 
cates. This country does not face a postwar depression. 
This approach to postwar problems is illustrative of 
the defeatist attitude marking the economic thinking 
in Washington during the last 12 years. Too much 
Washington planning is being done under the shadows 
of the past. These planners should approach the prob- 
lem in a venturesome spirit determined to seize upon 
the great opportunity presented for a dynamic expand- 
ing economy, the only hope for the restoration of full 
employment in this country. 

Some argue that American participation in super- 
state cartels is necessary to assure lasting peace. But 
it was cartels, subsidies, unduly high tariffs, bartering 
and governments trading with other governments. 
which generated so much of the economic friction pre- 
ceding this war. The cartel idea had its origin in Ger- 
many. When Adolf Hitler seized power he found in 
the cartel system a completely forged weapon for his 
program of rearmament and war. 

This peace argument is based upon a corollary con- 
tention that they are necessary to expand world trade. 
Actually cartels operate to contract world trade. At 
best, they might serve to transfer markets from one 
nation to another without increasing the total of world 
trade. But if the ills of the world are to be healed 
through international trade, then the volume of inter 
national trade must be expanded. New consumer mal- 
kets must be created and this can be done only through 
the production of better goods for sale at lower prices. 

A healthy foreign trade is essential to our well-being 
as well as that of the rest of the world. Our Goverl 

(Turn to page 98, please) 
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abor Turnover 


No. 1 Problem 


HOSE who know the problems of management will 

appreciate the magnitude of the task in jumping 

production of so complicated a weapon as the air- 
plane from 2141 in 1939 to 96,369 in 1944. The 1944 
figure, incidentally, was made up of airplanes the aver- 
age size of which was almost double that of the 1939 
airplanes. The job was immense. It called for gearing- 
up of the industry, almost overnight to as much as a 
1400 per cent increase in floor space and a 2800 per 
cent increase in employes in some of its major units. 
No one before had even considered seriously the prob- 
lem of building precision instruments as large as air- 
planes by mass production methods. Engineering, tool- 
ing and factory organization necessary to quantity 
production on articles costing as much as $300,000 or 
$400,000 per unit were unknown. There are as many 
as 20,000 parts, excluding 
rivets, bolts and nuts, in 
an airplane and some air- 
planes required, in the be- 
ginning, as many as 340,- 
000 man-hours on a giant 
‘engine model, later re- 
duced to 50,000. 

Aircraft industry lead- 
ers foresaw the tremen- 
dous job of training new workers. In 1939, there were 
only 48,000 employes in all of our aircraft plants. In 
1943, just four years later, we reached a peak of over 
2,000,000, including the subcontractors. 

We did not, and could not, foresee the selective ser- 
Vice draft and its effect upon our small nucleus of 
trained personnel and, later, on our newly-trained em- 
Ployes. Between January 1, 1941, and December 1, 
1944, the prime contractors in our industry released 
340,000 trained workers to the selective service. One 
hundred thousand of these came from the West Coast 
airplane plants. 

We did not, and could not, accurately foresee a labor 
market which would require an average of five employ- 
ment interviews to find one potential aircraftsman, or 
a labor turnover of 85 per cent per year. With two 
employes quitting for each three hired, it was neces- 
sary in one company alone to employ 333,628 men and 
women to hold a working force of 157,200 employes on 
the payroll at one time. This, in turn, necessitated 
More than a million and a half interviews. 

In the Douglas Company, with plants in Santa 
Monica, Long Beach and El Segundo, Calif., Oklahoma 
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By Donald W. Douglas 


President, Douglas Aircrzft Co., 
Chairman, Board of Governors, 
Aeronautical Chamber of Commerce of America 


at Aircraft Plants 


City and Tulsa, Oka.; and Chicago, a total of more 
than a quarter million employes had to be provided 
with various courses of instruction. Almost 75,000 
men and women received training while being paid 
full-time wages. During a two.and a half year period 
we found it necessary to transfer 165,000 employes to 
different jobs in a plant where only 40,000 were em- 
ployed. To meet demands of increased personnel and 
ghanges in models and methods, and to supply super- 
vision to the new plants, we had to give supervisory 
training to 21,000 men. 

The companies comprising the Aircraft War Pro- 
duction Council, West Coast, namely, Boeing, Consoli- 
dated-Vultee, Douglas, Lockheed, North American, 
Northrop and Ryan, hired 142,190 new employes in 
1944, but finished the year with a net loss of 76,000 
workers. These companies 
in the two-year period end- 
ing 1944 arranged, super- 
vised and completed 770,- 
000 full-training courses 
for their employes. 

As you can see, person- 
nel was, and remains, our 
basic problem. Current de- 
mands by selective service 
for reclassification of all men under 30 again brings us 
face-to-face with a major crisis. By this time most of 
the physically fit men in this age group remaining in 
our aircraft plants have been deferred several times on 
the basis of their skill and need in the industry. This 
means that they are experts, specialists, men whom. we 
cannot replace. It means that their loss, without op- 
portunity of finding and training replacements, inevi- 
tably must lead to loss of production; how much, no 
one can.tell with certainty. 

In the gigantic task of helping build superior air 
power, the aircraft industry faced, and solved, many 
other difficult problems. We had problems of engineer- 
ing for quantity production, of ordering materials, of 
storage, or transportation from mines, mills and lab- 
oratories, of scores of thousands of subcontractors and 
vendors, each with his own varied and acute problems 
and bottlenecks. 

We wrestled with priorities, allocations, Government 
reports and endless regulations. We had to design and 
build new plants, new tooling, highways and special 
railroad cars. Inside our plants, we had to develop new 

(Turn to page 109, please) 
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Wing under limit load, clearly showing compression wrinkles unaffected 
by tension patches. 
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By E. H. Schwartz* 


sLt. Colonel, Air Corps 





HE Adhesive Patch Method, commonly re- as used by the ATSC, consists of (a) Patches (tension 
ferred to as the Tension Patch Method, was conceived or compression), made up of sponge rubber pads and 
and developed by the Air Technical Service Command base plates cemented together and to the surface of the 
at Wright Field as an improved method for the static test structure, (b) Leverage system, connecting the 
testing of aircraft structures. Briefly, this method, patches to hydraulic struts or jacks for applying te. 


sion or compression loads, and (c) Load. 
ing system, composed of hydraulic struts 
or jacks and operated by hydraulic preg. 
sure through control valves. 

In setting up a structure for test, patch 
areas are laid out and marked on the ex- 
ternal surfaces according to the desired 
location and number of patches. The 
number of patches is determined from 
the load to be applied, desired unit work- 
ing load of the patches, and the design 
of the leverage system to make use of 
available equipment. Sponge rubber pads, 
approximately one inch in thickness, and 
base plates are then cut to the size of 
these areas. The base plates, made of a 
plastic or metallic material, are molded 
or formed to fit the single or double 
curvature of the area, allowing for the 


* Chief, Structures Branch of Aircraft Lab- 
oratory, Engineering Division, Air Technical 
Service Command, AAF, Wright Field. The 
opinions expressed in this article are those of 
the author and are not necessarily those of the 
Army Air Forces. 
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thickness of the pad, to assure perfect fit of the patch 
to the structure. The base plates are generally made 
of 8/16 inch aluminum alloy or 4% inch steel sheet. 
In fabricating the tension and compression patches it 
is most important to locate the lugs on the plates so 
that the line of the load extends through the centroid 
of the area at the surface of the structure. .One or 
two sets of lugs, riveted or welded to the plates, are 
usually employed for applying the load from the 
leverage system. 

On metal structures the surfaces of the structure 
and base plates are thoroughly cleaned just prior to 
cementing. For cleaning, care must be employed to 
avoid use of any paint remover containing wax. The 
cement is applied by brush in two thin coats to each 
area of the structure and to one surface of the pads 
and is allowed to dry from 8 to 36 hours between coats, 





of an AAF 4-engined cargo airplane with adhesive patches, showing 
wing deflection under 100 per cent design load. 


April 15, 1945 


(Above) Adhesive patch test set-up on a training type 
airplane showing tension and compression patches loaded 
by low pressure hydraulic jacks. 


(Below) Tension patch set-up for testing a _ plastic 
radome. 














depending on the temperature and humidity of the air. 
The dry coats of cement are reactivated by sponging 
the surfaces lightly with toluol, toluene, or toluene 
substitute. The pads are then firmly pressed on the 
structure, taking care to exclude all air. Each patch 
is then weighed down for approximately 8 hours with 
about 50 to 75 pounds of sand or shot bags. The same 
procedure is followed for cementing the base plates to 
the pad to complete the adhesion of the patch to the 
structure. After 36 hours the patches are ready for 
use. The pads are often cemented first to the plates, 
then to the structure. Usually the cementing opera- 
tions are accomplished during the assembly operations 
of the leverage system to save overall time. The same 
procedure is used for cementing pads to plastic struc- 
tures. On plywood structures the procedure is similar 


HIGH PRESSURE 
LIFTING CYLINDERS 





FLOOR LINE 


(Above) Tension patch set-up to be used for testing 
the wing of a large bombardment airplane. 


(Below) Testing the wing of a twin-engined cargo 
airplane with tension patches. 
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except in some cases it has been found necessary ty 
treat the plywood surface first with a thin coat ot regin 
glue to fili the grain. 

During the experimental stages of the development 
of the adhesive patch many types of sponge rubber 
and cement compounds were tested. At the present 
time Neoprene sponge of high tensile strength is ugeg 
and has proved to be a very satisfactory substitute fo; 
natural rubber. Excellent results are being obtained 
with a Neoprene-metal cement of the cold setting type, 
On metal surfaces tensiog loads as high as 4400 hy 
per sq ft have been developed with the above gyp. 
thetic materials. On several tests of plywood struc. 
tures tensile loads of 1300 lb per sq ft have beep 
obtained. The working load on plywood depends on 
the thickness and support of the plywood covering due 
to the brash nature of wood. 

The leverage system is similar to that used by othe 
methods of hydraulic testing. The system consists of 
a number of pantographic beams and “whiffle trees” 
made up of beams, links, equalizing bars, cables, etc., 
for connecting the patches to the hydraulic struts or 
jacks and is so designed as to give the proper distribu- 
tion and center of pressure of the load. 

The loading systent generally used by the ATSC 
consists of hydraulic struts or jacks, pumps, control 
valves; piping, etc. In the past low pressure hydraulic 
jacks, operating up to 250 lb per sq in. with strokes 
of 48 in. and 132 in. were used. These jacks were 
of the floor type and were designed to operate in 
either direction. Experience with these jacks showed 
this type to be inferior to high pressure struts due to 
(a) high friction, (b) limited stroke, and (c) bind- 
ing of the piston due to bending as a column under 
normal compression loads on the jacks. For these 
reasons the low pressure system has been discarded 
for the high pressure system. Precision-built re- 
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traction struts from aircraft are used for 


the high pressure system up to pressures ot 
2000 lb per sq in. The high pressure struts 
are used in tension and can be added in 
multiples as necessary to attain the desired 
travel. The struts can be mounted in any 
position by the use of pulleys and cables. 
For small loads, dead weight is sometimes 
used in place of hydraulic struts for loading. 

Recent improvements in the Adhesive 
Patch Method, which will be used in the near 
future in the structural tests of the wing of 
a large bombardment airplane, consist of 
an assembled overhead structure on which 
are mounted pairs of cars (see drawing). 
The bottom car is free to move chordwise on 
the overhead structure while the top car is 
free to move spanwise on the bottom car. 
Thus vertical alignment of the leverage sys- 
tem will be automatically maintained with 
drift and deflection of the structure. In this 
set-up the struts are laid horizontal. Both 
tension and compression patches will be used 
to maintain proper pressure distribution be- 
tween upper and lower surfaces of the wing. 

This improved method is universal in 


nature inasmuch as it permits the testing of any size 
aircraft at any location without requiring turning of 
the airplane over on its back, This is particularly 
desirable for testing of large aircraft and for proof 


testing of flight articles. 


The Adhesive Patch Method is used principally by 
the ATSC for testing wing structures of large air- 
craft, canopies, windshield, radomes, doors, engine 


(Above) Positive high angle of attack condition special set-up 
(tension patches—dead load) for investigation of the weakness 
of the plywood leading edge of a twin-engined AAF airplane. 


(Below) Special tension patch set-up used to investigate weakness 
of the plywood leading edge of an AAF airplane. 


LEADING EDGE COVERED 
WITH PLYWOOD 









DEAD LOAD 


12.4% TOTAL LOAD 


PLYWOOD GUSSET. 


POINT OF FAILU 








|| LEVERAGE SYSTEM 
CSeop oo fy : 








45.7% TOTAL LOAD 
C.P OF LEADING EDGE LOAD 


By this method it is possible to test a complete air- 
plane for one design condition with one set-up and 
with one fluid pressure and control valve by proper 
design of the system and use of proper size struts. 
Struts are utilized for taking out inertia loads of 
masses in the airplane and may be operated in the 
same hydraulic system. The principal advantages of 
the Adhesive Patch Method with the hydraulic system 


cowling, etc., where the proper distribution of loads is are: 


of primary importance. This method is the only ac- 
curate method of testing for negative air loads. Com- 
monly used methods, such as dead load and rubber 
bags (air or hydraulic), load the wrong side by posi- 
tive pressure and will not show up any weaknesses in 
glue joints in tension or delamination tendencies of 


Wood or plastic materials. 


April 15, 1945 


a. Proper distribution of load between upper and 
lower wing surfaces. 
b. Simulates negative and positive pressure loadings. 
c. No effect on natural stress distribution or on 
‘natural formation of compression and shear wrinkles. 
d. Permits, without danger, observation of struc- 
(Turn to page 90, pléase) 
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36-Passenger Day Plane 
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The Design 


By L. J. O’Brien 
Mechanical Engineer, 
Gleason Works 


EVEL gears differ in respect to the type of teeth 
used. The straight bevel gear, Fig. 1 (a), has 
teeth which are straight and which if extended 
inward would intersect the axis. This is the oldest 
and most familiar form of bevel gear. Fig. 1 (b) illus- 
trates the Zerol gear which has been extensively used 
in aircraft to overcome some of the limitations of the 
straight bevel. This type of gear has a curved tooth. 
Curved teeth are cut with face-mill cutters having 
multiple blades and can be ground, whereas machines 
for grinding straight teeth in bevel gears are not 
available. The curved tooth always has the advantage 
that the length of tooth bearing can be controlled by 
varying cutter radii so as to allow for different deflec- 
tions on the gears under different loads. The Zerol 
gear has the same thrust and tooth action as a straight 
bevel and may be used in the 
same mountings. However, all 
front and rear hub projections 
above the root line must be 
eliminated, as illustrated in Fig. 
2, to provide cutter clearance in 
curved tooth gears. 

Spiral bevel gears, as shown 
in Fig. 1 (c), have curved, 
oblique teeth in which contact 
begins gradually and continues 
smoothly from end to end, and 
consequently are used for trans- 
mitting heavy loads at high 
speeds, especially where smooth- 
ness and quietness are required. 
Spiral bevels properly designed 
will have at least two teeth in 
contact at all times and for this 
reason will transmit as much as 
30 per cent more power than 
the corresponding straight or 
Zerol bevels. The direction of 





This article is based on Mr. O'Brien's 
paper. “Aircraft Bevel Gears,” pre- 
sented at the 1944 National Aer nautic 
Meeting of the Society of Automotive 
Engineers at Los Angeles, Calif. 


Fig. 1 
(a)—Straight Bevel Gear Set 
(b)—Zerol Bevel Gear Set 
(c)—Spiral Bevel Gear Set 
(d)—Hypoid Gear Set 
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Figure Two 














Fig. 2—Clearance required for curved 
tooth cutting 


endwise thrust in spiral teeth may vary with 
the direction of rotation. This has led to a 
misconception that spiral bevels are good for 
one direction of rotation only. The only re- 
quirement of a spiral-bevel gear set for re- 
versible operation is that the members be 
held equally well against thrust in both direc- 
tions. No distinction is made between the effi- 
ciency of straight and spiral bevel gears. Ac- 
curately manufactured gears of this type, 
properly adjusted in the mountings, are cus- 
tomarily rated at 98 per cent efficiency. 

The hypoid gear and pinion shown in Fig. 
1 (d) are similar in general to spiral bevel 
gears except that the pinion axis is offset from 
the gear axis. The gear and pinion shafts of 
the hypoid pair may continue past each other 
to allow compact multiple drive arrangements. 

(Turn to page 74, please) 


Fig. 3 — Relation- 

ship of diametral 

pitch of spiral 

bevel gears operat- 

ing at 90 deg. shaft 
angle 


Fig. 4—Position of 

worst condition of 

loading on one 
pinion tooth 


Fig. 5—Position of 
worst condition of 
loading on one 

gear tooth 





Table I—Maximum Design Loads (Ib.) Based on Surface Durability of 
Ground Tooth Spiral Bevel Gears For Aircraft Applications 





Diametral Pitch 


























24 & up 3465 3000 2685 2450 


a 


Teeth In 
Pinion 
3 4 5 6 8 10 
12 — 14 2450 2120 1900 1730 1500 1340 
15 — 18 2740 2370 2120 1935 1675 1500 
18 — 23 3085 2670 2390 2180 1890 1690 
2120 1900 











Note: Mountings and lubrication must be in accordance with best practice 


in order to transmit the above loads satisfactorily. 


en 
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Self-Contained 





By Dimitry E. Olshevsky 


Consulting Engineer 


Fig. 1— Details of the Wickwire automatic propeller 
mechanism 





operation of an additional control. 


























4) Elimination of a separate source § rived 

of power. creas 

S A result of far-reaching advances in controllable On the other hand, self-contained automatic pitch § They 
A pitch propeller development, there exists at pres- regulation in propellers has its inherent design diff- Si 
ent a wide gap between governor-controlled, culties arising from two main causes: a res 
auxiliary power operated propellers for high powered 1) Limitations of simple, dependable regulation § indir 
engines and the conventional fixed pitch propellers used mechanisms with regard to taking care of all pos- plant 
in smaller aircraft. This gap is of both constructional sible cases of pitch regulation in flight. of u 
and functional significance: the highly complicated and 2) Large magnitude of frictional forces in the High 
efficient units of the first group and the simple, but blade bearings, due to high centrifugal thrusts— plane 
limited one-piece ordinary propellers. coupled with limited amount of regulation power auxi 
Somewhere between these two engineering ex- usually available without a separate motor. adju 
tremes lies the field of usefulness and the future Airplane performance improvements due to auto- Ce 
destiny of a simple, self-contained, automatically ad- matic propeller blade pitch adjustment in flight at pelle 
justable propeller. Possessing a large proportion of various speed have their origin in better utilization by t 
the governor-controlled propeller performance fea- of engine power and in an increase of propeller effi- pelle 
tures at a decidedly lower cost and much lower unit ciency. Both are connected with pitch decrease at perf 
weight—the simple automatic propeller certainly can slower forward speeds and in take-off, enabling ap- thru 
justify its acceptance and most likely will enjoy a proximately constant RPM and consequently a prac- Botl 
widespread use in those types of aircraft where its tically constant power output by the engine. Simul- deci 
advantages are most pronounced. The added features taneously, blade element operating conditions close of s 
of completely automatic operation requiring no atten- to their best efficiency angles of attack are made off 
tion or adjustments by the pilot, of lower maintenance possible. In | 
and inspection costs and of lower number of spare The amount of performance gain which can be suc] 
parts will further contribute to its value. realized in a particular airplane depends upon several of ¢ 
While both manual and automatic pitch adjustment factors. Chief among them are the design maximum dea 
produces similar effects upon airplane performance, speed of the plane and its speed range—the ratio of nou 
the advantages to be derived from a self-contained high speed to landing speed. Advantages to be de- atel 
automatic pitch regula- the 
tion in flight are quite ma’ 
basic. They involve: ena 
1) Elimination of in- cre 
strument panel control me 
and indicator. hig 
2) Elimination of anc 
power transfer and con- fre 
trol connections to the pit 
rapidly rotating  pro- 
peller hub. 1 pel 
3) Relief of the pilot dis 
from a rather frequent de 
pr 


Fig. 2 — Wickwire propel- 
ler assembly 
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Automatic Mechanism of the 


Wickwire Propeller 


rived from automatic propeller pitch regulation in- 
crease With the increase of both of these quantities. 
They are quite substantial in modern planes. 

Since the speed range is continually increasing as 
a result of airplane development while high speed is 
indirectly connected with the rating of the power- 
plant, automatic propellers have increased prospects 
of usefulness in modern planes of moderate power. 
High-powered, high speed transport and military 
planes will in all probability continue to use the 
auxiliary-powered, governor-controlled, 
adjustable-pitch propellers. 

Compared with the fixed-pitch pro- 
peller, one basic advantage to be gained 


capable of furnishing maximum propeller efficiency at 
practically all flight contingencies with occasional ad-- 
justment of the RPM control by the pilot. The other 
made its point of departure from an essentially simple, 
rugged mechanical conception and was satisfied to de- 
rive a large part of general adjustable pitch ad- 
vantages at little sacrifice in cost and complication 
compared to a fixed pitch propeller. No attention 
whatsoever was expected from the pilot during flight. 
(Turn to page 67, please) 





by the installation of an automatic pro- 
peller is the improvement in take-off 
performance, obtained by considerable 
thrust increase during acceleration. 
Both length of run and its time are 
decidedly decreased, enabling utilization 
of smaller airports as well as safer take- 
off from airports of higher elevation. 
In the low speed operating conditions, 
such as climbing and horizontal flight 
of a two-engined plane with one engine 
dead, the advantages are quite pro- 
nounced. In the flight stage immedi- 
ately after take off, the usefulness of 
the extra thrust delivered by the auto- 
matic propeller is of importance as it 
enables the pilot to gain faster the in- 
crease of speed necessary for safety in 
Meeting certain emergencies. Either 
high speed or cruising speed perform- 
ance is improved over ranges differing 
from the design conditions of the fixed 
pitch propeller. 

Development of controllable pitch pro- 
pellers has been proceeding along two 
distinct lines of thought. One was to 
devise a mechanical system. without 
primary regard to cost or complication, 





Fig. 3—Partial section view showing 
construction of Wickwire propeller 
mechanism 
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Distinctive Features of Sterling 





Permanent Molds for 





WO MILLION pounds of aluminum alloy permanent emplifying the fruition of its long years of experience 


By. 








































mold piston castings are being produced monthly in this field. It possesses feature of great interest to 
in one plant. Celebrating its 25th year of service our readers. Worker comfort and good housekeeping 
to the automotive industry—early in 1944—as a form the background for the design and arrangement 
piston specialist, the Sterling Aluminum Products, of equipment. The long foundry bay is arranged along 
Inc., of St. Louis, believes that this record places the the south wall of the building, the wall being open 
company at the top as a supplier of piston castings. save for an installation of heavy venetian blinds which 
Specialization has developed advanced techniques can be opened or closed at will, depending upon the 
not only in the design of pistons for specific engine weather. 
applications, but in the design of permanent mold This bay has an installation of some 13 furnaces fit- 
equipment and in foundry procedures. Patented perma- ted with exhaust hoods for venting fumes and heat. 
nent mold equipment, used by certain other manufac- Each of the furnaces feeds two banks of permanent 
turers under licensing agreements, is said to produce mold machines, one bank of two machines on each 
pistons of unusual quality, featuring density of struc- side, each bank tended by one operator. To further 
ture, freedom from porosity, fidelity of dimensional aid worker comfort, for each new row of machines 


tolerances, and exceptionally fine 
finish of the ‘cavity. In addition 
to the piston castings, which are 
supplied in enormous quantity to 
motor car manufacturers and en- 
gine builders, the company has 
facilities for machining pistons 
and operates an engine rebuilding 
plant considered to be the largest 
of its kind in this country. 
During the past year Sterling 
placed in operation a new perma- 
nent mold aluminum foundry ex- 






(Right) Close-up of one of the 
molding stations, featuring the 
Sterling permanent equipment jor 
producing pistons. At the left the 
operator may be seen pouring a 
mold with the special two-lipped 
ladle. 





(Left) Looking down 
the main foundry bay 
in the new plant, han- 
dling about half of cur- 
rent foundry capacity. 
Each of the furnaces 
has a capacity of 2000 
pounds of melted alum- 
inum alloy, with auto- 
matic pyrometer con- 
trol of temperature. 
The furnaces are fired 
with natural gas. 
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‘Aluminum Piston Castings 







e I By Joseph Geschelin 
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h (Right) One of the precision-made 

e permanent molds in completely 
open position. Each half of the 

. outer mold and each half of the 
inner core is hydraulically operated 

t. and controlled independently. 
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(Below) In the piston machine shop— 
one of the Ex-Cell-O diamond boring ma- 
chines set up for finish-boring piston pin 
bores, holding tolerance to plus or minus 


0.00015 in. 








(Above) This Cincinnati 
Centerless grinder equip- 
ment is said to have revo- 
lutionized piston finish- 
ing at Sterling. The ma- 
chines shown here are 
fitted with newly devel- 
oped attachments for cam- 
grinding to extremely 
close tolerances at the 
rate of three pistons per 
minute per machine. 
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there’ is a blower fan mounted in the 
lower portion of the wall. Each fur- 
nace is carefully controlled for tem- 
perature range which is adjusted 
and maintained by automatic py- 
rometer control. 

Sterling permanent mold design 
has a number of distinctive features 
contributing to the quality of the 
castings and to operating economy 
as well. For one thing, the outer 
mold and innner core sections, which 
are precision made, are both mounted 
permanently on the fixture. The sec- 
tions are made in symmetrical halves 
and are opened and closed mechani- 
cally, one section at a time, in a 
timed cycle through push-button 


controls. Thus the mold is closed properly for pouring, 
then following a timed interval of cooling it is opened 
in sequence, first by moving the mold sections out- 
ward, then by collapsing the core sections inwardly, 
one at a time. The core is properly cooled by circulat- 

































(Left) Indicative of postwar 
possibilities in this main bearing 
cap for an automotive type tank 
engine. Note particularly the 
gating procedure. 





(Below) Real mass production 
is found in the manufacture of 
Lockhead hydraulic master 
brake pistons. These are made 
in four-cavity molds with gating 
as shown. 
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ing water into the core sections through copper tubes. 









Positive control of pouring, cooling and opening of the ind tr: 
mold provides precise control of the operation of each fot 
mold and is one underlying reason for perfection of ~: 
quality. wis 
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Sterling employs some 
17 different aluminum 
alloys, including various 
types of high - silicon 
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Another bay in the new 
foundry showing the 






strand Stub lathes used 












for rough machining Acti 
of pistons. Lockheed m the 
brake pistons may be sold 
seen in the foreground. time j 
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hat Surplus 


There is already a cloud of no mean 
portions forming on the horizon and 
he politicians will soon begin to pound 
ir chests and expound words of wis- 
mon the subject of surplus war sup- 
ies. It is a many sided question and 
ne which cannot be solved without 
uting someone and hurting him 
dly! . 
For the past several years this coun- 
ry has snapped out of a depression 
hich had bedevilled both the Hoover 

d Roosevelt Administrations and one 
hich was far from being solved when 

ar broke out in Europe. With our- 
wives the only producer of mechanical 
pods in quantity safe from bombing, 
ve began to produce at a rate never 
before equalled and which will probably 
ever again be equalled unless we find 
some way of reworking material or new 
ources of natural resources to supple- 
ment those which are, in many cases, 
being rapidly exhausted. 

When the last gun is fired we will 
the owners of billions of dollars 
worth of mechanical and other equip- 
ment scattered all over the globe, most 
of which is scrap—that’s all. If we 
drop this equipment where it is, some 
oreign nations will benefit, but most 
will not and we will lose billions of 
lars worth of material taken from 
uur stock of NOT INEXHAUSTABLE 
tatural resources. If we bring it back 
and transform that part of it which 
fannot be used “as is” into new goods, 
there will be a resounding howl from 
the mining and metal refining indus- 
mes and their allied unions, all of 
rhom. will predict a period of stagna- 
tion. The politicians who talk glibly 
and off handedly about “sixty million 
jobs,” which are needed to keep up the 
Present joy ride level of the country as 
ell as to pay interest on money partly 
wisely spent and partly thrown away, 
vill have a very bad headache. If we 
put that part of the war materiel 
"hich can be used by anyone on the 
market, give it to veterans or public 
ustitutions, ete., then ‘more jobs go up 
in smoke and if we give it to foreign 
a tnere will be still more trouble 
8 their populations, other than those 
‘gaged in the building trades, will be 
Yalking the streets. 

Fad some surplus is appearing 
wt € market and most of it is being 
: through dealers so that by the 
me it reaches the public it is not too 
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By Henry Lowe Brownback 


cheap. The aircraft industry is due 
for a tremendous shrinkage—more per- 
haps than any other industry which 
is not purely a “war baby,” yet it is 
politically weak and will be one of 
those to suffer the most unless steps 
are taken to protect it. 

The Government is putting quite a 
number of war surplus trainers on the 
market. They will get men in the air 
quickly, and give the little airports 
which have been out of business for 
years something to work on, but it cuts 
down the postwar market for small 
planes just that many units and, still 
more important, is going to disgust 
many men with flying. An airplane is 
not unlike any other piece of machin- 
ery. It can run just so many hours 
before it is worn out and many fewer 
hours before it needs parts of work. 

These surplus trainers, in many 
cases, have a good part of their useful 
life behind them and so they are sold 
cheaply just like a Rolls-Royce which 
has run 100,000 miles and is for sale 
for less than the price of a modest 
flivver. Joe Doak falls for the Rolls and 
drives it home. Ma Doak is enchanted 
—the Joneses are in the shade forever. 
Pa Doak even smiles a little at the boss 
and then it happens, he skids into a 
tree and needs some parts! 

Just so with the expensive Army 
trainer with its high-powered engine 
as compared with the modest little fliv- 
ver plane. Our aviation enthusiast 
puts most of his spare cash into the 
“bargain” and flies until he had an ac- 
cident or is due for an overhaul. In 
the meantime the big engine which 
feels so grand has been eating up his 
cash in the form of gasoline in a way 
he had not expected and when he sees 
the price of those replacement valves, 
cylinders, bearings and pistons he sells 
the plane for whatever he is offered or 
scraps it and then curses aviation to 
everyone he can get to listen to him. 
Here is an educational job which every- 
one who wants to stay in the low- 
priced aviation field might well under- 
take before the potential golden goose 
is simply blasted into nothing before 
he even gets out of the egg. 


Vow PD aie 


It has been evident for some time 
that the makers of combat single seat- 
ers are going to try to get out planes, 
engine equipped, to meet the challenge 
of the jet planes. The ships used in 


the war so far, were for the most part 
designed before our entry into it, but 
now the new models are popping out. 
One in particular is most interesting 
and shows how an old idéa will pop in 
and out of the picture with improve- 
ments. This plane is nothing more or 
less than the old tailless flying Vee, 
of which the 1911 Dunne was a good 
example, driven by a pusher engine, 
but fitted with a small “canard” tail, 
if something sticking out in front can 
be called a tail. I am not in the con- 
fidence of the designer, but looking at 
the job it appears to be an attempt 
to make a plane which will be as stable 
inherently flying straight as the Dunne, 
which would take a lot off of the pilot’s 
mind, and yet to be capable of being 
maneuvered quickly and landed certain- 
ly and not in the swoops which char- 
acterized the old machines. It certain- 
ly is an interesting job and I hope that 
it turns out to be everything the de- 
signers wished for. 

I have just been going over the de- 
tailed specifications of the Lockheed 
Constellation, a most interesting big 
ship and one which merits the close 
study of every aviation man. The care 
with which details have been taken care 
of and the really high grade mechanical 
design of these details is remarkable. I 
happened to be at the Washington Air- 
port with some Army friends when the 
first one sailed in from California in 
record time and it was really worth see- 
ing. We Americans may not have all 
the answers when it comes to building 
small fighters, and I don’t think that we 
do, but our large ships are without an 
equal in the world of aviation. Know- 
ing this and realizing what is ahead in 
the postwar period should make us 
more alert than ever to keep our lead. 


CSitine P lated Cylinders 


I was at a technical meeting a few 
nights ago in which the subject of 
chrome plating aluminum cylinders was 
brought up. We all know how porous 
chrome plating has helped out in the 
big Diesel engine field and the speaker 
at this meeting stated that chrome lined 
aluminum cylinders were under test 
and showed promise. If this scheme 
really works out it will solve many of 
the very vexing problems of the very 
small aircraft engine. 


Engined Gliders 

It is interesting to note the increas- 
ing interest in the engined glider evi- 
denced in a cross section of aircraft 
publications. AIRBRIEFS went into 
this subject quite thoroughly several 
times and its writer is really “sold” on 
the idea of the powered glider which 
will be the counterpart, in aviation, of 
the small sailboat which loafs about the 
bays of the country on sunny summer 
days. The flying of such a job would 
provide the most relaxation possible 
and bring many converts to flying. 

















Morris Field Artillery Tractor 


Power Plant and Cab Mounted on 


Special Cantilever Frame Located 


England concerning a four-wheel- 

drive field artillery tractor produced 
by Morris Commercial Cars Co., a unit 
of the Nuffield Organization, to comply 
with a specification outlined by the British War De- 
partment. Among other features, it was stipulated 
that 40 per cent of the gross static weight should be 
carried by the front wheels, in order to secure the 
utmost benefit of four-wheel drive in cross-country 
operation. This stipulation was met by the use of a 
four-cylinder engine, located well forward relative to 
the front wheels in combination with a short wheel- 
base. Besides the high order of front wheel traction 


| eee was released recently in 


thus secured, the short wheelbase enabled another. 


specified feature to be provided, i.e., a small turning 
circle to permit ease of maneuver in a restricted area. 

As originally designed the chassis (known as the 
Quad). had independent front wheel suspension, but in 
order to secure large scale production with the mini- 
mum of delay by making the maximum possible use 
of existing jigs and tools, it was decided to incorporate 


(Above) Morris gun tractor chassis. 


(Right) Semi-plan view of Morris gun tractor chassis. 


(Below) Chassis frame combining special cantilever frame 
and main frame. 
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Above Main Frame 


the largest possible number of units of a previously 
standardized civilian type of chassis. This resulted i 
a conventional half-elliptic spring suspension being 
adopted fore and aft. To obviate the ill-effects due to 
excessive distortion of the chassis on uneven ground 
ordinarily associated with such a system of suspension 
in cross-country operation, a special form of cantilever 
frame with a three-point mounting on the main frame 
was devised to carry the power plant, radiator, fron} 
fenders, engine hood, the driver’s cab and all controls. 
The main frame can therefore deflect and distort 
under the conditions mentioned without harmfully 
affecting the units specified. 

The four-cylinder L-head engine, with a bore and 
stroke of 3.94 in. by 4.40 in., is constructed as a unit 
with the single-plate clutch housing, five-speed gear- 
box and a transfer gearbox, and is carried by the spe- 
cial frame at five points, three at the front and two at 
the rear, the latter two taking care of torque reaction. 

(Turn to page 80, please) 
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Many test casts are made 
in Inland’s search for 
new and better steels. 








Invest in Victory — Buy 
More War Bonds and 
keep them. 





Steel samples from pilot 
casts undergo photo-mi- 
crographic analysis. 








New 
Inland Steels 
for Tomorrow 
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Inland makes steel in heats of a few pounds It is Inland research that already has pro- 
each for experimental purposes, and in pro- duced low-alloy, high-yield strength Hi- 
duction heats of 100 to 150 tons. The small Steel, and lead-bearing, faster machining 
experimental heats are run in two induction Ledloy. The newest creation of Inland 
type furnaces, located in an especially research is Ti-Namel—the new vitreous 
equipped department of the main labora- enameling alloy steel to which a white en- 
| tory. These pilot heats are the forerunners amel cover coat is applied direct to the base 
, of the steels for tomorrow. metal. Ti-Namel assures superior quality 


finish, | life, and | h 5. 
Making small casts of steel is one phase of a oe a er aoe eee 


‘nland’s continuous research for better These new Inland steels, and those that 
methods of producing steel, and for better are yet to come, will be important to man- 
steels that will make better ufacturers competing in peace- 


products. time markets. 





Sors « Plates + Floor Plate + Structurals + Piling « Rails + TrackAccessories + ReinforcingBars + Sheets - ‘Strip ¢ Tin Plate 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Ill. 


Soles Offices: Cincinnati + Detroit « Indianapolis « Konses City + Milwaukee « New York « St.Louis « St. Paul 


























C-54 transpori wings 
being built on mop 
ing assembly : 
Note excellent light 
ing conditions in the 
lower - compartment 
working sections due 
to reflection of white 
paint, 





Newly Painted Douglas C-54 
Assembly 







Line 


cee 


Lighting values in Santa Monica plant 
increased 50 per cent by use of cream- 
white paint on ceilings, wal's and all 
parts of operating equipment. Formerly 
the color was battleship gray. 


(Above) Stockrooms and parts bins are 
located along the new assembly line. White 
paint increases visibility, reduces shadows, 
reflects light in all directions and generally 
improves working conditions. 
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(Right) Construction of fuselage under 

well-lighted conditions. Note that fuselage is 

first built in upper and lower halves which 
are later assembled. 
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The excellent fatigue resistance of molybdenum 
steels has proved itself in aircraft structures 
over a period of fifteen years. 





CLIMAX FURNISHES AUTHORITATIVE ENGINEERING i ; MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. iSseey FERROMOLYBDENUM e“CALCIUM MOLYBDATE” 
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HE common aircraft 
engineering practice 
today is to divide all 
materials into two groups 
—structural and  non- 
structural. The former 
group includes those ma- 
terials which, due to their 
physical characteristics, 
are satisfactory for pri- 
mary as well as secondary 
structural applications, 
and the latter group those 
materials whose physical 
characteristics make them 
suitable for decorative or 
utilitarian applications 
only. For simplicity the 
following discussion will be divided in this manner. 
Structural Applications—The use of plastic ma- 
terials for structural applications has been limited 











Application of 
Plastic Materials 


in Aireraft 


Made of Fiberglas, laminated and reinforced with 
thermo-setting resin, this cabin structure for the R-6 heli- 
copter is in quantity production at the Mishawaka, Ind.., 
plant of the U. S. Rubber Co. The glass fiber laminate 
structure was developed by the Swedlow Aeroplastic 
Corp. at a saving of weight and meets specifications of 
the AAF Materiel Command. The Sikorsky-designed 
R-6 is being built by the Nash-Kelvinator Corp. at its 
Detroit plant. The cabin is covered with Plastiply panels 
produced by the Haskelite Mfg. Corp. 





- By O.R. 
Hoeltzel 


Process Engineer, 
Fort Worth Division, 
Consolidated Vultee Corp 


because of the low 
strength, lack of resili- 
ence, and the brittle 
nature of pure resinous 
materials. A solution for 
some types of plastics 
parts was the use of vari- 
ous fillers depending on 
the qualities needed. For 
example, macerated fabri¢ 
was added to increase the impact strength or mica 
was added to increase electrical and heat-resistaut 
qualities, etc. This solution was quite satisfactory 
for small molded parts, non-structural in nature, but 
obviously not the answer for structural parts. [Even 
the use of heavy cotton duck laminated with a resin 
material was not the answer; although these laminates 
were highly satisfactory for use as abrasion resistant 
sheet and for other uses already mentioned, their low 
tensile and compressive strength and unimpressive 
(Turn to page 112, please) 


Fuselage rear section, tail cone and side panels of this ex- 
perimental version of the BT-15 trainer were made of plastic 
composite by engineers of the Air Service Technical Com- 
mand at Wright Field and the structure is reported to be 50 
per cent stronger than a metal fabrication and 80 per cent 
stronger than a wooden fuselage on a strength-weight basis. 
Construction is the sandwich type consisting of a balsa wood 
core with inner and outer layers of plies of glass cloth im- 
pregnated with resin. A laminated plastic fuselage and wings 
for the BT-13 fabricated by similar principles but different 
techniques and materials is another project under way at 
Wright Field. 
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“PROTECT AGAINST 
Corrosion 


AND 


Corrosion quickly attacks many types of cylinder 


head gaskets. It eats into engine blocks. It ruins 
cylinder heads, particularly aluminum heads. 


Prevent corrosion ... water seepage ... loss of 
compression ... head seizure. 


Apply Permatex Aviation Form-A-Gasket to both 
sides of cylinder head gaskets and over entire 
surface of stud bolts. It will produce a non-drying, 
elastic, adhesive, heat-resisting. non-corrosive seal. 


PERMATEX COMPANY, INC. 
BROOKLYN 29, NEW YORK, U. S. A. 


_ AVIATION ~ 
tORM-A-GASKE 


FORM-A-GASKET NO. 1 FORM-A-GASKET NO. 2 
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Fast drying and hard setting. 
Used principally for making 
permanent assemblies, for 
building up uneven or warped 
surfaces and for the repair of 
broken parts. Makes unions 
leakproof to gasoline, gasoline 
vapor, kerosene, hot or cold 
oil, grease and water. Resists 
highest pressures and greatest 
strains. 


' Dries slowly and remains pliable. 


Used for general assembling work 
on all types of gaskets, flange 
surfaces and screw thread 
connections. Like Form-A-Gasket 
No. 1, it makes leakproof, pressure- 
tight unions but disassembles very 
easily. Preserves all types of solid 
gaskets from heaviest metal to 
thinnest cork. 
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ENERAL MOTORS CORPORATION will 

continue to oppose by all proper 
and legal means union representa- 
tion for foremen in any General 
Motors plant, Charles E. Wilson, presi- 
dent, announced in a recent press con- 
ference in Detroit. He elaborated on 
his statement by saying in the event 
GM foremen unionize for collective 
bargaining in line with a recent NLRB 
ruling that foremen have such a right, 
GM certainly would contest the ruling 
in the courts. 

He also stated that in the event 
foremen reunionized, GM _ will be 
forced to alter its fundamental or- 
ganizational setup. by depriving the 
foremen of their authority to deal with 
personnel and union matters and with 
other functions of management. This 


General Motors Opposes Unionization of Foremen 


would mean reclassification of fore- 
men’s duties to a status of straw bosses 
and group leaders. When asked who 
would assume the management func- 
tions now performed by foremen, Wil- 
son replied that he does not think the 
18,000 to 20,000 will choose an outside 
agency to handle their relations with 
management, but if they do, the cor- 
poration will handle the problem at 
that time. There are no definite plans 
as yet for a new strata of manage- 
ment, he said. 

Wilson stated that GM has sent to 
all members of management, including 
foremen a statement outlining the cor- 
poration’s policy on the unionization 
of management. Following are quota- 
tions from the statement :— 

“It is obvious that the management 


Flight Test Data Obtained by 


New Method 


NEW technique for measuring the efficiencies 


of engine-propeller combinations on air- 
planes and their effect upon its performance is 
being used in flight tests at the Ranger Aircraft 
Engines Division of the Fairchild Engine and 
Airplane Corp. The test equipment consists of a 
Bolex movie camera coupled to an intervolometer 
set to take four frames per second and a screen 
grid to provide a graph-like series of pictures. 
The camera is mounted rigidly 5 ft behind the 
screen. The grid, 30 in. high by 120 in. long, is 
made of fine wires accurately spaced 1.2 in. apart. 
When placed 1000 ft from a runway, each square 
measures 20 ft of runway. Knowing that one 
quarter of a second elapses between each ex- 
posure and each square on the grid covers 20 ft 
of runway, the engineer can readily determine 
nfany things about a flight from the motion pic- 


ture of it. 


In a take-off test, the length of the airplane’s 
ground run can be measured, the acceleration 
rate can be determined and its rate of climb as- 
certained. The angle of climb is shown by a black 
stripe painted along the centerline of the plane. 
Used to gather landing data, the technique shows 
the landing speed, rate of descent, angle of descent 
and ground roll. By measuring the glide path 
with engine throttled, it is also possible to de- 
termine the lift/drag ratio of the airplane. The 
same technique can be used for measuring speed 
runs. In practice, the film shot during a test is 










responsibilities in any successful oy. 
ganization must be carried by a group 
of capable men. They must select, train 
and promote employes and maintain 
discipline and efficiency. These respon. 
sibilities cannot be satisfactorily per. 
formed if part of the management 
group look to outside leadership. 
“One of the aims and consequence 
of mass unionism among workmen is to 
compel the employer to deal with them 
as a group rather than with indi. 
viduals. The qualities required in sue. 
cessful managers are individual ability, 
initiative and cooperation. It is these 
qualities that raise the value of their 
services above those of the people they 
supervise. Therefore, any member of 
management who requires an outsider 
(Turn to page 109, please) 




































































projected and a graph is drawn from it. By 


comparing such graphs the efficiencies of the 
various propellers can readily be compared. 


Me 


(Top)—Setting up camera and grid in preparation 
for a take-off test. 


(Bottom )—Photographing a take-off. The squares 
of the grid create a graph-like record on the motion 
picture of a take-off test. 












































AUTOMOTIVE and AVIATION INDUSTRIES 


11 or. 
group 
, train 
intain 
eSpon- 
y per- 
ement 


uence 
1 is to 
them 
indi- 
n suc. 
bility, 


* Ow bee a 
_ ae tee Done “ 


Rcionawe proof pack ing with the floating bag 


First designed for war shipments, the “floating bag method” 
of packaging with Saran Film holds many advantages for 
wide peacetime service. 


This advance in packaging is as simple as it is effective. 
Essentially, it consists of placing metal parts or assemblies 
in a bag of Saran Film provided with gasketed holes suit- 
ably located to permit attaching the unit to a cradle. 
When the unit is mounted, the desiccant is added—excess 
air is evacuated and the bag is sealed. The result—a tough, 
moisture vapor-proof envelop affording protection against 
corrosion, dirt, dust, grease, and grit. Adaptable for the 


VC, protection of units of various sizes, shapes, and weights, 
Y/ ad the floating bag package is easy to handle and quickly 
LA hb unpacked. Write for further details. 


KEEPS MOISTURE IN ITS .PLACE 





PLASTICS 


STYRON © STYRALOY © ETHOCEL © ETHOCEL SHEETING 
SARAN @ SARAN FILM © STRIPCOAT 











Lincoln Handi-Luber 


The Lincoln Handi-Luber makes it 
possible to convert an ordinary original 
grease container into a 25-lb high-pres- 
sure grease gun. Low in cost, and 
great in utility, this unit is suited for 
use in shops, mills or factories, and for 
lubricating contractors’ equipment. It 
is the latest addition to the line of lu- 
bricating equipment manufactured by 
th Lincoln Engineering Co., St. Louis, 
Mo. 

Model 1266 Handi-Luber is a high- 
pressure grease pump equipped with a 





Handi-Luber made by Lincoln 


Engineering Co. 


5-ft hose assembly with hydraulic 
coupler for contacting all Kleenseal 
and hydraulic fittings. Manually op- 
erated, it dispenses either light cup 
‘grease or viscous types; and easily de- 
velops 5000 psi pressure. 


Instrument for Measuring 
Internal Dimensions 


The Model N-5 internal measuring 
instrument announced by The Sheffield 





Model N-5 internal measuring 
instrument 


Corporation, Dayton, Ohio, embodies 
both mechanical and electrical princi- 
ples. This comparator type instrument 
for the precision measuring of internal 
dimensions is equipped with an electric 
gaging head known as the Electrigage, 
an amplifying device (2500 to 1) devel- 
oped jointly by research engineers of 
Sheffield and Westinghouse. Other am- 
plifications may be had on_ special 
order. 

A new type of electrical magnifica- 
tion causes instantaneous action of the 
indicator hand. There is no lag, and the 
stylus has a feather touch so that gag- 
ing pressure need never exceed 3 oz. A 
fine adjustment knob is used in obtain- 
ing a zero setting. An automatic stabi- 
lizer prevents ordinary voltage varia- 
tions from affecting accuracy of the 
readings. 

Precision blocks or masters are used 
as a reference in setting up the instru- 
ment. A limit switch arrangement op- 
erating two red signal lights assists 
the operator in making the set up and 
in properly positioning the work for 
checking. 


American Hammered Offers 
New Tractor Piston Rings 


A new and more complete tractor 
piston ring line is now available to dis- 
tributors and jobbers of American 
Hammered Piston Ring Division of 
Koppers Company, Inc., Baltimore, Md. 
In addition to a much broader cover- 
age, the line now consists of both con- 
ventional type sets for rebore jobs, and 
flexible type sets for re-ring instal- 
lations. 


Forty-four TC (tractor conven- 
tional) sets cover a range of approxi- 
mately 75 of the more popular tractor 
engines, whereas the TF (tractor flex- 
ible) sets offer a range coverage of 55 
engines. 


Chip Plow Makes File 
Cleaner More Efficient 


The Cincinnati Tool Co., Cincinnati, 
Ohio, has placed on the market the 
Hargrave file cleaner with chip plow 
which quickly cleans a file of soft metal 
chips. A special square-shaped plate is 
tastened to the frame of the company’s 
standard file cleaner. This plate is 
made of soft steel, and is used by strik- 
ing the edge on the file to be cleaned, 
thus impressing the tooth pattern on 
the edge. The plow is then pushed par- 
allel to the file grooves. It plows out 
the imbedded chips and dirt. When a 
file of different tooth spacing is to be 


cleaned, a new edge of the plate is used._. 


Non-metallic dirt is removed by the 
regular file card. 


High-Speed Constant 
Velocity Universal Joints 


The two constant velocity universa] 
joints illustrated have been designed 
by The Gear Grinding Machine Co, 
Detroit, Mich. These high speed joints 
operate at speeds up to 9000 rpm be. 
tween shafts subject to a maximum de. 





viation from normal of 6 deg. At all 
speeds and at all angles of deflection 
these joints deliver to the driven mem. 
ber the same constant speed of rotation 
that is provided by the driving member. 


Spring-Steel Latch 


Tinnerman Products, Inc., Cleveland, 
Ohio, has originated a new spring-steel 
Speed Nut Latch, the No. 1663, for 
instant attachment and removal of box 
covers, access doors, panels and inspec- 
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Tinnerman Speed Nut Latch 


tion plates. The spring arms of the 
Speed Nut snap over ball or grooved 
studs to provide firm attachment, yet 
studs may be quickly withdrawn. The 
Speed Nut is available in five material 
thicknesses to provide the desired de 
gree of pull-out tension. Three styles 
of ball studs are available, drilled and 
tapped for 6-32 screws, threaded shank 


(Turn to page 102, please) 
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PISTONS—CYLINDER SLEEVES 
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Wing Flap Drive Unit 


Electrical Engineering and Mfg. 
Corp., Los Angeles, Cal., has designed 
a wing flap drive unit for use on the 
Douglas A-26 attack bomber. It is cus- 
tom built throughout for special op- 
erating, mounting and maintenance 
conditions. In addition, the completely 
self-contained -unit has to meet strin- 
gent weight specification. 

The 2-hp, 7500-rpm motor is equipped 





POPOL LL ELL ON EO 


Wing flap drive unit made by Electrical 
Engineering and Mfg. Co. 


with a magnetic clutch and brake. It 
is thermally protected, and protected 
additionally against exposure to dust, 
sand and salt spray. Designed for low 
impact torque, the unit cannot be 
damaged by overtravel resulting from 
failure of electrical stops. 


Electronic De-Icer Timer 


The Eclipse electronic de-icer con- 
trol, made by Eclipse-Pioneer Division 
of Bendix Aviation Corp., Teterboro, 
N. J., controls the de-icer system for 
rate of ice accretion and texture of ice 
formation. 

The electronic timer is designed for 
use in conjunction with the manifold- 
solenoid de-icer system, and provides 
automatic or manual remote electrical 
control of de-icer boot operation, open- 
ing the boot inflating valves auto- 
matically, in the proper sequence, and 
for the effective time intervals. Con- 
trol of the de-icer system for very light 





Eclipse electronic' de-icer control unit 
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icing, light to moderate icing, severe 
icing and high altitude conditions is 
successfully accomplished. 

Although primarily designed for new 
aircraft, any manifold-solenoid de-icer 
system now using the Eclipse mechani- 
cal timer can be inexpensively and 
quickly converted to the electronic de- 
icer timer and the mechanical timer 
eliminated, by merely changing the AN 
connector on the existing cable. 

The electronic de-icer timer can be 
wall or flush panel mounted. It is so 
designed that it may be opened for 
inspection from the front while in op- 
eration, or for complete removal from 
the case. The unit weighs 6.5 lb. 


Transformers for 
Aircraft Lights 


Two new 115-volt, 400-cycle, single- 
phase transformers, designed to operate 
6-volt aircraft-instrument lights, have 
been brought out by the General Elec- 
tric Co., Schenectady, N. Y. With an 
output capacity of 30 volt-amperes, 
either of these units permit simul- 





G-E tapped transformer for operation 
of aircraft lights 


taneous operation of 25 lamps at full 
brilliancy. 

One of the transformers is provided 
with taps which facilitate the pre- 
selection of any desired light level with- 
in the unit’s range of 6 to 1.74 volts. 
The taps are so arranged that each 
successive voltage reduction approxi- 
mately halves the previous candlepower 
output of the lamps. Taps are not 
provided on the other unit but any de- 
sired light level can be maintained by 
using a potentiometer to vary the 
transformer voltage. 

Both transformers are small and 
light in weight—the tapped unit weigh- 
ing 1 Ib. and the other 0.8 lb.—and 
were designed for convenient mount- 
ing and connecting. The mounting 






clamps are protected against corrogion 
and the terminal boards are constructed 
of vibration—and shock-resistant ma. 
terial. 


Lightweight Electric 
Linear Actuators 


The new, light, Lear Model 400 
Series of linear actuators, weighing as 
little as 3.05 lb., have been built spe. 
cifically to meet the demand of the 
aviation industry for an_ efficient 
method of converting electrical energy 
into linear actuating force with the 
least possible weight and size, yet giy- 
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Model 400E Lear linear actuator 
ing all the required 
power. 

These “400” actuaters are designed 
to operate under loads up to 400 bb. 
of compression or tension. They re- 
quire 24-28 volts, and are said to draw 
an extremely small amount of current. 
In size, the “400” model is less than 
five in. wide, and less than seven in. 
long, including the limit switch con- 
trol box and the thermal protector. The 
extension length ranges from 14% in. 
to almost 25 in. 


strength and 


Portable Aircraft 
Engine Oil Filter 


The Hilliard Corporation, Elmira, 
N. Y., announces its new Hilco Hyflow 
portable aircraft engine oil filter. Used 
lubricating oil is drained directly from 
the aircraft engine into a dirty oil tank. 
A gasoline engine-driven pump with- 
draws oil from this tank, forces it 
through the automatically controlled 
gasoline heater to preheat the oil be 
fore passing through a battery of large 
filter elements. The filtered oi! is de- 
livered to the clean oil section of the 
tank. The gasoline engine also drives 
a large pump to withdraw the oil from 
this tank and deliver it directly back 
to the aircraft engine. A meter is I0- 
stalled in the clean oil line for measur- 
ing the oil going back to the engine 
through the length of hose and nozzle. 

(Turn to page 110, please) 





Hilco portable engine oil filter 
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—EXACTING PRECISION AT 60 POINTS 


This zinc alloy die cast speedometer frame must pass 
the critical test of the master gage shown at the right. 
24 plug gages are used in this fixture to check approxi- 
mately 60 dimensions of the casting. When it is consid- 
ered that the specified cast tolerances run as close as 
+ .002” in a dimension of 1.007” between hole centers 
on two different planes, this casting becomes a testimonial 
to the dimensional accuracy of zinc alloy die castings. 

Dimensional accuracy is not the only reason why this 
speedometer frame is die cast. There is no other means 
of production which could achieve such complexity of de- 
sign in one piece. Think of the savings in machining and 


assernbling operations—the savings in over-all cost! Fur- 
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ON THIS ZINC ALLOY DIE CASTING 





thermore, as a zinc alloy die casting this part possesses 
the required strength to assure efficient performance. 

It is this unique combination of advantages which 
make die castings of zinc alloy the most widely used. 
Every die casting company is equipped to make zinc 
alloy die castings, and will be glad to discuss each of 


these advantages with you—or write to The New Jersey 


Zinc Company, 160 Front Street, New York 7, New York. 
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Talk of Reconversion Becomes 


Bolder as Germany Fades Out 


Instead of a Definite V-E Day, Termination Point 
May Be Declared When Organized Resistance Ceases 


Coincident with the rapid advance of 
the Allied armies in Germany, recon- 
version talk in Washington is becoming 
slighter bolder. Although very little of 
a concrete nature yet has emerged, it 
becomes increasing apparent that WPB 
and other agencies charged with pro- 
duction controls are awakening to the 
realities that will accompany the end 
of the German phase of the war. 

The thinking now prevailing holds 
that there may be no definite V-E day 
but that when. the situation becomes 
sufficiently well in hand there will be 
a declared termination point, even 
though sporadic resistance still con- 
tinues. Shortly after the declared day, 
there probably will be cutbacks in cer- 
tain items not needed for prosecution 
of the Japanese war. Other items which 
will be needed, but in lesser numbers, 
probably will be cut back moderately 
at first with later reductions dependent 
on the progress of the war. The over- 
all picture will show a small cutback 
in the early weeks, tapering off 35 
to 50 per cent by the end of the first 
year, according to present predictions. 

Of particular importance to the auto- 
mobile industry will be where the cut- 
backs fall. Trucks, for example, will 
be needed for transport in China. Some 
tanks will be required also, although 
the number may not be so great as 
was used in the European theater. Ac- 
cording to present estimates, aircraft 
(of certain types), anti-aircraft guns 
and anti-tank guns will be required in 
smaller quantities. Thus, companies 
tied up with trucks, tanks, certain types 
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of aircraft, and other weapons needed 
for the Japanese war may be tied up 
for a considerable period. Those mak- 
ing equipment needed in lesser quan- 
tities or not at all will be in a favor- 
able position to get out of war work. 

The picture for the former group 
is not so bad as it appears, however, 
WPB at present plans wherever pos- 
sible to follow a policy of routing war 
work into specialized plants built 
primarily for a definite type of war 
production, freeing automobile plants 
in every possible case. 

Evidence of the deep concern which 
government officials and some indus- 
trialists feel over the possibility of a 
severe break in home front morale 
after the end of the war in Europe 


BeNDUSTRY 


is seen in the outline of policy sent by 
Paul G. Hoffman, president of Stude- 
baker Corp. and chairman of the Com. 
mittee for Economic Develoyment, to 
2200 local CED chairmen throughout 
the country. In essence, the policy, 
which was cleared with Army and 
Navy heads and top government off- 
cials before publication, calls on local 
CED committees to survey their re. 
spective industrial situations and, if 
they find that substantial unemploy- 
ment will follow victory in Europe, to 
increase goals for prospective civilian 
production. While conceding that ur- 
questioned priority must be given the 
war effort for both the German ani 
Japanese phases, the letter states that 
V-E day will bring cutbacks and con- 
siderable immediate unemployment 
which, if allowed to continue for too 
long, might seriously impede the 
Japanese war and result in unnecessary 
sacrifice of American lives and re- 
sources. 

The significance of the outline of 
policy lies in its approval by top mili- 

(Turn to page 60, please) 


No Automobile Production Prior to Fall 
Of Germany, Krug Tells Industry 


Definitely refuting a published re- 
port that production of automobiles had 
been authorized on a quota basis for 
the last quarter of this year, J. A. 
Krug, Chairman of WPB, told leaders 
of the automobile industry at a meeting 
in Detroit April 5 that no car pro- 
duction will be allowed prior to the 
fall of Germany and perhaps not for 
a short time after that. “The full 


productive resources of the nation are 
needed for war production,” he said, 
“with the result that even some very 
necessary preconversion activities may 
have to wait until V-E day.” 

attended by top 


At the meeting, 


staff members of WPB, the full men- 
bership of the Board of Directors of 
ACWP and representatives of the 
Office of War Mobilization and Recon- 
version, WMC and the Army and Navy, 
industry leaders agreed with Gover?- 
ment and Military men that war pro- 
grams must be the first consideration 
until the end of both wars. They did, 
however, discuss in considerable detail 
the planning and preliminary steps 
that must occur to permit smooth and 
prompt reconversion when war C0l- 
tracts are substantially reduced. 
Krug announced that WPB_ has 
established in its Detroit Office a staff 


RY-3 Transport 
Plane 


This new plane, made 
by Consolidated Vultee 
Aircraft Corp.. is 4 
transport versio: of t 

Privateer PB4Y.2 navy 
patrol bomber. It has 
a wing span of 110 ft 
and is 75 ft in length. 
Powered by four 1350- 
hp Pratt & Whitney ev 
gines, its maximum 
speed is over 250 m 

and its range is in e* 


cess of 3000 miles. 
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ONLY SOUND, CLEAN STEEL CAN PASS THIS TEST 


], Insurance that Matched Tool Steels are internally 
sound lot after lot is provided by Carpenter's Acid 
Disc Inspection, standard practice for over 15 years. 


BRITTLE 





BOTH BRINE QUENCHED AT 1550° F. 


2. To assure a wider safe hardening range, greater 
dependability in performance, , Carpenter intro- 
duced the Tough Timbre Test in 1930. 


eo SS 


TORSION IMPACT TEST SPECIMEN 


3. More complete heat treating information that 
leads to better tools has resulted from the Torsion 
Impact Test, developed by Carpenter more than 
10 years ago. 


THE OX MAROEMING 
MATCHED SET 


THE WATERHA ROCHING 
MATCHED SET 


THE RED-HARD 
MATCHED SET 





+ _—_ 
TOUGHNESS 





ACCURACY AND SAFETY MARONESS 


4. The Carpenter Matched Set Method of selecting 
the proper tool steel for each job has been used in 
thousands of tool rooms since 1935. It’s a sure-fire 
way fo cut unit costs with tools that stay on the 
job longer, 





CONE TEST SPECIMEN 


5.1- check and control the hardenability of water- 
hardening Matched Tool Steels, Carpenter has 
rece ly developed a special Cone Test. This test 
assuros that bars of the same size will have uniform 
hardness penetration in shipment after shipment. 
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MATCHED TOOL STEELS GIVE YOU 
REDUCED COSTS AND BETTER TOOLS! 


Tool makers who use the Carpenter Matched Set 
Method of selecting tool steel, cash in on the advan- 
tages provided by each of these developments. With 
Carpenter Matched Tool Steels you are sure of— 


© Uniformity from lot to lot 

© improved heat treating results 

© Easier selection of tool steel for each job 
© Faster tooling-up 

© Reduced machine shut-down time 

© Lower production costs 

© Fewer rejects 

© Increased plant output 


And these advantages are yours when you put the 
Matched Set Method to work in your tool room. To 
find out more about this method and what it can do 
for you, just drop us a note on your company letter- 
head. We will be glad to give you a copy of the 
167-page Matched Tool Steel Manual. It contains 
an 80-page Tool Index and Steel Selector, plus 
useful heat treating information that will be of spe- 
cial value to men responsible for tooling and tool 
production. This Manual is offered free to tool steel 
users in the U.S. A. 


The Carpenter Steel Co., 103 W. Bern St., Reading, Pa. 


( arpen fer 


MATCHED 
TOOL STEELS 
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of experts headed by Henry P. Nelson, 
Director of the WPB Aircraft Division, 
to coordinate activities of the industry 
and Governmental agencies in develop- 
ing the various preparatory steps 
which must be completed before peace- 
time production can be resumed. Nel- 
son’s first move was to investigate per- 
sonally the individual problems of each 
car manufacturer and report his find- 
ings back to Krug as a basis for set- 
ting policy. 

Krug explained that readjustment of 
contracts will aim at giving all com- 
panies as nearly an equal chance as 
possible to get out of war work at the 
same time. He warned, however, that 








the nature of certain war work might 
tie up some companies longer than 
others because of the critical nature 
of the product and the impossibility of 
moving it to another plant. In such 
cases, he said, the companies could ar- 
range for other facilities to carry on 
car production. George Romney, Man- 
aging Director of ACWP, added that 
the industry was not asking that all 
companies be assigned identical starting 
dates on car production, but that all 
receive the same treatment insofar as 
that is possible. 

Krug stated that WPB_ expects 
shortly after V-E day to permit ac- 

(Turn to page 82, please) 
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Right from the word “GO!"’—from the exclusive Grizzly asbestos- 
friction compounding right through the moulding process under hun- 
dreds of tons of pressure to the final finish grinding . . . every step is 


motivated by a single purpose, to provide in Grizzly Brake Lining the 
“finest product of the brake lining industry!” 


Read how it’s done in “Building UP to A Name,” a 







“Bear in Mind” 


\ 


ra °9-N,@ 2 


48 


LINING 
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free book for engineering and production execu- 
tives. Write Grizzly Manufacturing Company, 
i Paulding, Ohio. 











Dezendorf Outlines 


Postwar Sales Plans 


A great deal of hard work and jp. 
telligent salesmanship will be required 
te sell the 15 million automobiles thgt 
comprise the expected postwar assured 
market, according to Nelson C. Dezep. 
dorf, director of the distribution staf 
of General Motors Corp. The 15 mij. 
lion total is obtained, he said recently, 
by adding the current demand to the 
million car estimated postwar backlog 
demand. 

A survey of buying habits over a 
10-year period shows that about seven 
million persons bought new cars and 
turned them in after driving them an 
average of 2% to 3 years. If gover. 
ment controls limit production to about 
two million cars the first year, the car 
population would not be increased be 
cause such a production would merely 
offset normal scrapping, he said. 

“During the following three years, 
annual production would be limited 
only by the capacity of the industry to 
produce. Assuming that plant capacity 
would be increased 50 per cent over 
1941, about six million cars would be 
built per year. At this rate, the cus- 
tomary new car buyers would be sup- 
plied in less than a year and a half, 
even though an assured market for 
15 million cars existed. The reason is 
that in normal times, the market is 
supplied by both new and used cars, 
but following the resumption of pro- 
duction only new cars will be available 
in large quantities.” 

Mr. Dezendorf has outlined a two 












































point program for achieving a 15 mil- § Citie 
lion car potential market in the post- signe 
war period. The customary new car 
buyer must be persuaded to hold his part 
car a shorter time before trading it § in a 
in on another new one, and a larger & met; 
number of customary used car buyers long 
must be induced to buy new cars. 
C 
by o 
Vincent Bendix brus 
Vincent Bendix, 63, founder of the @ finis| 
Bendix Aviation Corp. and _ president is cc 
of Bendix Helicopters, Inc., died March 
27 at his home in New York, N. Y. ™ Shar 
He was widely known for his many © 
inventions which included the Bendix lubr 
starter drive used on an_ estimated | 
65,000 vehicles. Mr. Bendix introduced j Not 
into the United States the first volume § or ¢ 
production of four-wheel brakes. with 





After nearly thirty years of manu 
facturing automotive accessories, Mr 
Bendix established the Bendix Aviation 
Corp., engaging in the manufa:ture of 
airplane instruments, brakes, radi0 
landing apparatus and other devices 
for use on aircraft. | 

Mr. Bendix resigned from the Bendix 
Aviation Corp. in March, 1942, and 
June, 1944, formed Bendix Helicopter: 
Inc. According to an announcement 
late last year, the company had de 
veloped a four-passenger _helicopte! 
sedan for postwar production. 
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Anti-Corrode #100 is one of several new types of 
Cities Service protective coatings for metals. De- 
signed to prevent corrosion of raw stocks, finished 
parts and completed machines—either in storage or 
in active service—Anti-Corrode adheres firmly to 
metal surfaces, displaces moisture and protects 
longer than similar materials now on the market. 


Cities Service Anti-Corrode #100 may be applied 
by ordinary work-shop methods—spraying, dipping, 
brushing or rolling. Independent of metal quality, 
fnish and irregularity of surface, the protective film 
is continuous and non-porous—does not break at 
sharp edges nor rupture on flat surfaces. 


Cities Service Anti-Corrode #100 serves as a 
lubricant as well as a rust preventive and need 
not be removed from metal to be stamped, drawn, 
or otherwise formed. It can be removed simply 
with kerosene or any petroleum solvent. 









Anti-Corrode film protects your metal parts and equipment 
... prevents corrosion and rust formations 


this New, 
Efficient 


In factories and machine-shops, 
Anti-Corrode is widely used to pro- 
tect metals and metal products in 
storage, transit or in process of 
manufacture. 








ANTI-CORRODE Gives You 
10 BIG ADVANTAGES 


6. Inhibits 
rusting. 

7.Easy to apply— 
easy to remove. 


8. Lubricates as it con- 


1. Adheres to all metal ‘‘under”’ 


surfaces. 


2. Impervious to humid 
atmospheres. 


3. Water-repellent. 


serves. 
4. Resistanttosunrays. 9, will not become 
5. Chemically inert to brittle. 


10. Protects metals in 
service or storage. 


ferrous and non-fer- 
rous metals. 








Whether your problem is to protect a single valuable 
tool or a million dollars worth of metal or equipment, 
write now for a free demonstration of Anti-Corrode. 
Mail the coupon today. 
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' Cities = Oil Company 
Room 25 
CITIES SERVICE OIL COMPANY f° Wall Tower, New York 5, N. ¥. 
i Gentlemen: Please contact me for a FREE demonstration of Anti- 
Corrode in our plant. (This offer limited to industrial users in Cities 
ARKANSAS FUEL OIL COMPANY | Service marketing areas East of the Rockies.) 
PRONG Sie N58 0 6.0 0 6 Ne Ea aie Codd sean ew ENeS sh wee bs Cee aaa Beat 
. T r 1 > | ~*~ j POM. 0.6060 kde ochebeyatvsese ent ohke tip wt een acer 
| = J 4 I COMBAT. 6 0.00 biden dh ossveeutenddawerwebiet oheans sabes eeeebaees 
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SAFEGUARD FOR THE METAL WORKING INDUSTRIES Shy 8 —— =... 
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Hudson Doubles Number 
Of Distributors 


Instead of reducing or eliminating 
distributors;in its sales setup, Hudson 
Motor Car,Co. has expanded its num- 
ber of distributorships to double what 
it was before the war, according to 
George H. Pratt, general sales man- 
ager. 

Hudson thus becomes the second in- 
dependent to strike out upstream 
against the current trend toward direct 
memberships. Graham-Paige Motors 
Corp. recently announced that it would 
use the distributorship system in or- 


ganizing its postwar sales organization. 
Both companies state they believe the 
system is inherently satisfactory, and 
Pratt states it will be retained until 
it no longer does the job. 

Other points included by Pratt in 
the Hudson postwar sales program in- 
clude: A policy of competitive dis- 
counts, with no reduction contemplated; 
continuance with minor changes, of the 
continuous selling agreement which has 
been in use about 10 years; distribution 
of first postwar cars to distributors 
and dealers on a percentage basis de- 
termined after an analysis of the terri- 
tory and consultation with retailers, 








Deliveries within 
2 weeks 







THESE 81 
J0-BLOCKS 


gat 


—make 120,000 


of the most accurate’ 


Tools in the World! 


(at a cost of about 213 mills per tool) 


With the popular No. 1 Set of 81 blocks, 
as illustrated, any one of 120,000 different 
size gages may be made up (in a few 
moments), in steps of .0001” from mini- 
mum size .200” to more than 12 inches. 

On a strict cost basis, it is thoroughly 
practical to extend the benefits of Jo- 
Block precision well beyond your master- 
gage department and your tool-room, to 


placing any blocks that might be thus 
unduly worn would be negligible by com- 
parison. ' 
Anyone who must measure precisely 
and easily and quickly, can and will do a 
better job if he has ready access to a set 
of Jo-Blocks. Write for Catalog 16 to 
FORD MOTOR COMPANY, Johansson 
Division, Dept. AA, Dearborn, Michigan. 


include inspection of close- *Currently manufactured to accuracy standards of +.000004 and .000008 of an inch 


limits production as well. 
This is particularly true of 
those limited-quantity 
jobs which might be de- 
scribed as “‘custom-pro- 
duction,’ for which 
permanent gaging could 
easily cost more than the 
job itself. The cost of re- 





GAGE BLOCKS 
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and new stress on a parts merchandis. 
ing program, 

The postwar sales organization wil} 
consist. of six divisions with jurisdie 
tion over 16 regions. Sales division 
personnel will include a manager, busi. 
ness management, advertising and per. 
sonnel heads, and distributor and zoned, 
organization men. 

Hudson will get into production of 
new cars as soon as most others in the 
industry, Pratt stated, pointing oy 
that the company builds many of its 
own components, such as bodies, en. 
gines, clutches, axles and transmis. 
sions, He indicated that the first post. 
war models would embody improved 
styling over 1942 models with con. 
siderable improvement in fittings and 
upholstery. 


AVY 





AWARDS 


Names of winners of Army-Navy “EB” 
awards in or allied with the automotive 
and aviation industries announced since 
the April 1 issue of AUTOMOTIVE and Avti- 
TION INDUSTRIES went to press: 


ANDOVER-KENT: AVIATION CORP. 
Andover Motors Corp., Elmira, N. Y. 
BOSTON WIRE STITCHER CoO., East 
Greenwich Plant, East Greenwich, R. I 
COVERED WAGON CO., Mount Clemens, 
Mich. 

ELECTRO METALLURGICAL CO., Ash- 
tabula Plant, Ashtabula, Ohio. 

FORD MOTOR CO., Twin City 
St. Paul, Minn. 

GENERAL ELECTRIC Co., Fort Edwards 
Plant, Fort Edwards, N. Y. 

THE GENERAL TIRE & RUBBER CO. 
Tire Producing Plant, Akron, Ohio. 
KINGSBURY MACHINE TOOL CO, 

Keene, N. H. 
MASSEY-HARRIS CoO., Tank 
Racine, Wis. 


SIGHT FEED GENERATOR CoO., 
Alexandria, Ohio. 


Branch, 


Plant, 


West 


* “E” Star Awards * 


for continuous meritorious services on the 
production front have been awarded to the 
following firms: 


AMERICAN FOUNDRY EQUIPMENT 
CO., Mishawaka, Ind. 


BORG-WARNER CORP., Spring Division, 


Bellwood, Ill. f 
BURGESS - NORTON MANUFACTURING 0 
CO., Geneva, III. t 
DE VILBISS CO., Toledo, Ohio. 
GRAY MARINE MOTOR CO., Detroit, 
Mich. 
HELLER BROTHERS CO., Newcomers 
town, Ohio. 1 
LODGE & SHIPLEY MACHINE TOOL 


CO., Plant One, Cincinnati, Ohio. 


LODGE & SHIPLEY MACHINE TOOL 
CO., Plant Two, Cincinnati, Ohio. 
WALES-STRIPPIT CORP., Nortii Ton 


wanda, N. Y. 
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Clearing Single Action 
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FIT INTO THE PICTURE 


The Clearing Presses 
shown here were 
able to fill the gaps 
in production lines 
because Clearing 
makes doubly sure 
that each press fits 
the job. Hundreds 
ot other installations of Clearing presses on 
vital jobs have been made for the same 
important reason. 


Instead of asking you to settle for a stock 
model press only with the capacity you re- 
quire, Clearing asks these two questions. 
What operation do you want the press to 
perform? What rate of production do you 
require? Then from all possible ways of 
supplying your need, Clearing engineers 
choose the one way that will do your job 
best on both counts. The skill and experi- 
ence Clearing has gained on so many here- 
tofore -“‘impossible’’ press-building jobs 
make that press almost invariably one with 
shorter work cycles, producing fewer re- 
jects with reduced inspection time and 
easier to operate. 


Get the advantages of presses that fit 
into your picture...consult Clearing now 
concerning your immediate or future needs. 


CLEARING MACHINE CORPORATION 


6499 West 65th Street * Chicago 38, Illinois 
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Plan for Disposal of 
Surplus Cutting Tools 


The Surplus Property Board has an- 
nounced a plan for disposing of sur- 
plus cutting tools owned by the gov- 
ernment through the original manufac- 
turers. The plan may set the pattern 
for similar disposal of government- 
owned machine tools. 

Under the plan, DPC would con- 
tract with 235 cutting tool manufac- 
turers to have all cutting tools 
originally sold by them returned, and 
would reimburse them for handling, re- 
working, reconditioning and storing. 


The manufacturer would fill 25 per 
cent of his orders from the govern- 
ment surplus and would receive a 17% 
per cent selling commission. Thus, the 
surplus would be absorbed gradually 
without disrupting the industry. Con- 
tracts could be canceled by either party 
by filing a 10-day written notice. 


Surplus Planes Offered 
At Fixed Prices 


Surplus primary trainers are now 
being sold at fixed prices, each plane 
with a price tag. Previously these 
models were sold on a competitive bid 





HERBRAND DROP 
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--any size or shape to 200 pounds 











Your inquiries are solicited 


THE HERBRAND CORPORATION 


FREMONT, OHIO 
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basis. Beginning on April 6, thrze thoy. 
sand planes, Fairchilds, Ryaiis, Boe. 
ings and other primary train< rs, for- 
merly used to train Army and Navy 
pilots, were offered for public sale at 
53 RFC sales centers throughout the 
country. 

These planes have been declayed gyr. 
plus by the armed services because 
they are no longer needed in training 
pilots. They had been used for ‘that 
purpose earlier in the war when the 
military air forces were being rapidly 
built up and pilot training was at its 
height. Personnel requirements of the 
Air Forces have now been met except 
for the necessary training of replace. 
ments. The RFC, a disposal agency 
designated by the Surplus Property 
Board, will market them on a price 
tag basis at prices ranging from $875 to 
$2,400 for individual planes whose 
original cost to the government ap- 
proximated $9,000 each. 


PERSONALS 





Recent Appointments among Automo- 
tive and Aviation Manufacturers: 

Ford Motor Co., William S. James, Direc- 
tor of Automotive Research. 

Adel Precision Products Corp., Melvin 
H. Hass, Adm. Asst. to President. 

Graham - Paige Motors Corp., 
Beinecke, elected a director. 

Dodge Bros. Corp., Div. Chrysler Corp., 
L. J. Purdy, elected director and vice-presi- 
dent in charge of trucks. 

Cadillac Motor Car Div., G. M. Corp., 
Charles W. Schooley, Asst. Merchandis- 
ing Mer. 

Mack Trucks, Inc., C. F. Larsen, Service 
Mer., General Service Dept. 

McQuay-Norris Mfg. Co., Arthur G. Drefs 
elected president, W. K. Norris, chairman 
of board. 

United States Rubber Co., Luther B. Mar- 
tin, director of tire development and re- 
search. Dr. Arthur W. Bull, associate direc- 
tor tire development, with headquarters in 
Detroit, W. E. Clark, Asst. Gen. Mer., Tex- 
tile Div. 

Consolidated Vultee Aircraft Corp., W. R. 
Lawrence, Jr., mgr. of Nashville Div. 

Bendix Helicopter, Inc., Claire L. Barnes, 
ehairman of board of directors. 

Packard Motor Car Co., Frank Link and 
Louis H. Rowe to business management 
staff. 

Bell Aircraft Corp., 
vice-president of sales. 

Chevrolet Motor Div., G. M. Corp., D. J. 
Guggenheim, asst. to divisional comptroller, 
Central Office; K. H. Klesner, comptroller 
at Muncie; R. L. Ahern, comptroller, Oak- 
land, and Edmund W. Daley, comptroller 
at St. Louis. , 

Curtiss-Wright Corp., John M. Martin, 
Mer. of Div. Subcontracting. 

Ford Motor Co., William C. Goulcott, 
Manager, Omaha Branch; Earl T. Zwelfel 
and E. H. Reuss, Asst. Branch Mg's., Chi- 
cago and Milwaukee. 

Bendix Aviation Corp., 
Lansing, director. 

The Firestone Tire & Rubber Co., C. S 
Gischel, Mer. newly created aircraft tire 
and accessory sales dept. : 

Republic Aviation Corp., Arthur A. Pieper, 
financial vice-president. 

Penna. Salt Mfg. Co., A. S. Woodard, asst. 
chief engineer; J. J. Duffy, Jr., asst. mer. 
sales. 

Purolator Products, Inc., Frank P. Her- 
man, executive vice-president. 

War Production Board, Henry P. Nelson, 
director of Aircraft Div. 


Walter 


D. Roy Schoults, 


Rayw.end P. 
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\MACHINABILITY 


@ Take the case of the two large steel parts on 
the opposite page. Specifications called for pro- 
duction by forging or casting. But facilities were 
not available and delivery was urgent—so they 
were machined from cold drawn bars. 


Look at the very small parts in the circle. They 
had to be made on a mass production basis— 
with costs held down. 


Suppose these were your problems. No, they’re 
not difficult—but the vital factor in their produc- 
tion, as in millions of steel parts turned out every 


year, is MACHINABILITY. 


There’s no side-stepping this proved fact: The 
ability of the steel bars you use to take forming, 
milling, drilling, reaming, threading, tapping 
and similar operations at high speed and with 
heavy feed—with a minimum of tool wear— 
determines the profit you can make in steel parts 
production. 

That’s why Republic’s Union Drawn Steel Divi- 
sion places MACHINABILITY above all other 
qualities in cold drawn bars. 

Year after year for more than half a century, 
Union Drawn metallurgists and engineers have 
spent long hours in the laboratory and in parts 


producers’ plants. They’ve cut up tons of steel 
On an automatic screw machine to learn the 
intricacies of machinability. 


And from this research they’ve been able to 
steadily increase the machinability of Republic 
Union Cold Drawn Steels to its present high 
efficiency—to reduce tool-wearing abrasives to a 
remarkably low point—and to improve the 
machined surface. 


To further improve machinability, and to assure - 


uniform hardness and physical properties, Union 
Drawn has greatly increased capacity in all 
plants for furnace treated cold drawn steels — 
annealed, normalized, spheroidized, stress re- 
lieved and otherwise heat treated. 


If the vital factor in yout production is MACHIN- 
ABILITY, Republic Union Cold Drawn Steels 
can provide it, as always, in the high degree for 
which they have become famous. And Republic 
metallurgists are ready to help you get best re- 
sults from these steels. 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 


GENERAL OFFICES e e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


UNION COLD DRAWN 
Wik 
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PUBLICATIONS 





Westinghouse Electric & Mfg. Co. has 
announced the publication of a new Steam 
Power Planning Guide. Part one of the 40- 
page booklet illustrates types of turbines, 
and charts turbine sizes and speeds. Part 
two on Performance Data covers basic oper- 
ating conditions, including effect of devia- 
tion in pressures and temperatures on heat 
rates, regenerative feed-water heating; 
recommended condenser sizes and con- 
denser dimensions; condenser friction, im- 
peller, propeller and axial type circulating 
pumps, and condensate pumps.* 

Westinghouse NEWSFRONT, a 
monthly publication 


new 
issued by Westing- 


house Electric & Mfg. Co., begins with the 
April number. It is illustrated with draw- 
ings and photographs, contains short arti- 
cles describing the latest achievements by 
the company in the fields of scientific re- 
search, engineering and production. For 
inclusion on regular mailing list, write Edi- 
tor, Westinghouse Newsfront, 306 Fourth 
Ave., Box 1017, Pittsburgh, Pa. 

A new catalog of aircraft tools has been 
issued by Zephyr Mfg. Co. It lists and pic- 
tures precision tools for the aircraft and 
other manufacturing trades. Shown in the 
catalog are actual-size photographs of tools 
in actual use. The line includes angle drills, 
drill adaptors, micrometer stop counter- 
sinks, countersink cutters and pilots, back 
spotfacers, etc.* 

Arrived O.K. is the title of a new booklet 
published by Minnesota Mining and Mfg. 
Co. It contains detailed information on 


‘ington 25, D. C. Single copies are 10¢ 





Gray-MILLS 


SUPERFLO 


CENTRIFUGAL PUMPS 







FOR COOLANTS 
CUTTING OILS 
LUBRICANTS 


Here’s a new line of centrifugal pumps 
gai pump 


that deliver more volume per horsepower. They are sturdy, 
dependable, compact, easy to install. Gray-Mills Superflo 


Pumps are economical to use, because they conserve power 


and operate with less maintenance. The flow can be reg- 


ulated from a drip to a full stream without overloading the 


motor. Their advanced integrated design is an outward 
indication of built-in efficiency. Available with 1/25—4— 
4 and 14 H. P. motors, in capacities from 9 to 75 gallons 


per minute. There are models with floating impellers and 


special abrasion repulsion fans for fluids with high abrasive 


content. Replace your obsolete, worn pumps with new 


Gray-Mills’ for greater efficiency. Prompt deliveries. Write 


for Bulletin. 





GRAY-MILLS CO., 1929 Ridge Ave., Evanston, Illinois 


SUPERFLO CENTRIFUGAL PUMPS 


PORTABLE COOLANT SYSTEMS, PORTABLE PUMPING UNITS, 
INDUSTRIAL FLUID REFRIGERATION, PARTS CLEANING SYSTEMS 
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adhesives made to meet government specif, 
cations, has actual photographs to ijjys 
trate step-by-step operations involved ;, 
sealing fibreboard and V-board shipping 
containers and waterproof case liners fq 
export shipment.* 

A booklet, DC Varnishes, describing ty 
properties of DC 993 Varnish, has been pyp, 
lished by Dow Corning Corp. Recommenge 
procedures in applying Dow Corning gj 
cone to the insulation of electrical equip 
ment is including in the booklet.* 

Bulletin No. 807, issued by the Unite 
States Dept. of Labor, and titled Improve 
ment of Labor-Utilization Procedures, ; 
available through the Supt. of Documen 
U. S. Government Printing Office, Wag, 


The Celanese Plastics Corp., Diy, 
Celanese Corp. of America, has announeef 
the publication of a book entitled Fabricat 
ing Methods for Lumarith*, Celiuloid® an 
Similar Thermoplastic Materials. Writte; 
in simple, direct language, comprehensively 
diagrammed and illustrated, the manm 
contains complete information on the fabri 
cating of thermoplastics, including primar; 
and secondary cutting procedures; the fab 
ricating of film, foil and sheet stock; the 
various molding processes and methods fo 
finishing all types of articles made from 
these materials. Copies are $1.00 each and 
may be obtained by writing the Celanesg 
Plastics Corp., 180 Madison Avenue, New 
York 16. (*Reg. U. S. Pat. Off.) 

The Automatic Transportation Co., Diy 
of The Yale & Towne Mfg. Co., has pub 
lished a new 4-page condensed catalog 
folder. It consists of detailed specifications 
covering the Transporter, battery powered, 
hand lift truck and Automatic Electric In. 
dustrial Power lift trucks* 

A 20-page booklet on right angle reduc- 
tion gearing has been issued by Cone-Drive 
Div., Michigan Tool Co. Entitled Post. 
Gradute Course for Gears, Bulletin No. 74), 
it records some of the current wartime 
uses of Cone-Drive gearing to indicate the 
type of service for which this gearing hs 
proven itself ideally adapted.* 

100 Years of Air Control is the title of an 
interesting booklet published to commemo- 
rate the establishment and_ subsequent 
progress of A. Schrader’s Son in the manv- 
facture of pneumatic valves and allied air 
control products.* 

Bulletin M-100-145, which tells about the 
quick and accurate grinding of threads and 
forms with the Multi-Form Wheel on 
Sheffield Precision Thread and Form Griné- 
ers, has been issued by Sheffield Corpora- 
tion.* 

A new bulletin, describing Roto-Finish, 
mechanical process for de-burring and 
finishing metal parts, has been released by 
The Sturgis Products Co.* 
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* Obtainable by subscribers within the United States 
through Editorial Dept. AvTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of thes 
Publications, be sure to give date of the issue in which 
the announcement appeared, your name and addres, 
company connection and title. 





Kenneth Campbell Awarded 
Wright Brothers Meda! st 


Kenneth Campbell, senior project§ hy 
engineer of Wright Aeronautics! Corp.§ ., 
Paterson, N. J., was awarded the fi 
Wright Brothers Medal by the Society 
of Automotive Engineers, The medal, 
presented at the Aeronautical Meeting 
of SAE Metropolitan Section in New 
York, recognized as the best paper 0 
aerodynamics delivered before 2n SAER 1 
meeting in 1944 Mr. Campbell’s tech- 
nical treatise, “Engine Cooling Fat 
Theory and Practice.” In his pape} ! 
Mr. Campbell described engine cooling | 
fans as aerodynamic assets contributing 
greatly to airplane performance, and 
explained how the fan must be adapte 
to engine needs for best results. 
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General view of heat-treat department, Tube-Reducing Corp., 
Wallington, N. J. A Rockrite die, used in cold-reduction of the 
company’s “Rockrite” tubing, is being lowered into one of the four 
big Vapocarb-Hump hardening furnaces. 


Heavy Production of 


DIES AND MANDRELS 


Uses VAPOCARB-HUMP Hardening 


Heat-treatment of tube-reducing dies and mandrels is in 
many ways a production job, rather than a series of tool-room 
problems, in Tube-Reducing Corp.’s plant. Jigs and fixtures 
standardize the placing and handling of the large numbers of 
tools in the furnaces and quench. Records of performance are 
guides in maintaining standard procedures, and, wherever 
possibie, all controls are automatic. 


A central factor in securing uniformity plus automatic control 
is use of the Vapocarb-Hump Method for hardening. Four 
large Vapocarb-Hump furnaces assure the same protective 
atmosphere for all dies and mandrels, so that pitting and scaling 
are equally prevented. The Micromax recording controllers, 
each with its two sensitive, carefully-placed thermocouples, 
show temperatures of both dies and furnace walls and enable 
heatin to be held to any desired rate or soak point. Micromax 
records are easy to inter-compare, and results obtained in one 
furnace can be duplicated in any other. 


Close-up of operation shown at top of page; 
Rockrite die, made of SAE52100 chromium 
steel, is cradled in special furnace fixture; and 
will be lowered into Vapocarb-Hump furnace 
for automatically-controlled heating, at speci- 
fied rate, in Vapocarb protective atmosphere. 
Quenched on a falling temperature, it will have 
Our compact, well-illustrated Catalog T-621 gives a complete a Rockwell “C” hardness of 60 to 62, with 
words-and-pictures description of the Vapocarb-Hump equip- uniformly smooth surface. 
ment and the results it is helping users secure. A copy is 
Iree On request. 
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LEEDS & NORTHRUP 
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GM Ready to Begin 
Production in Australia 


General Motors Holdens, Ltd., G.M. 
overseas subsidiary, has notified the 
Australian government that it is ready 
to start immediate production of motor 
vehicles, including chassis and engines. 
The Australian government, in turn, 
has informed the company that it will 
not undertake manufacture of cars if 
G.M. Holdens gets in production of 
cars in a reasonable time. The sub- 
sidiary will obtain from the parent 
corporation various manufacturing 
rights, services of engineering special- 
ists, and access to G.M. factories in 


U. S., Canada, and England. Proposed 
models are a five passenger sedan and 
a utility car designed especially for 
Australian conditions. 


* 


Kaiser Wins Court Decision 


Under a decree granted in Federal 
Court in Detroit, Henry J. Kaiser, 
West Coast shipbuilder, has won ex- 
clusive rights to patent applications for 
the Kaiser postwar automobile and the 
“Jeep Junior.” The decree restrains 
Karl K. Probst, Detroit engineer and 
designer, from assigning rights to the 
designs or inventions related to the 
ear or divulging information regarding 





them. Kaiser contended that he had 
hired Probst and another enginee,y 
develop the cars and that he had pai 
the patent fees. 




















development. 











If so we want to emphasize this fact: the best time to 


consider the motor is in the early stages of product 


Our thirty years’ experience in the small motor field cov- 
ering over three thousand special applications, may help 
you—(1) obtain greater product compactness (2) lower 
product weight and (3) improved product performance. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 











THOROUGH ENGINEERING is the 
basic factor behind the successful 
operation of this Feathering Pump 
motor and many other special 
application motors we have design- 
ed for all types of equipment. 
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Business in Brief 


Written by the Guaranty T ist Co. 
New York, Exclusively for Avro. 
MOTIVE AND AVIATION INDUSTRIgs 


Renewed expansion of business ae. 
tivity is indicated by current reports, 
The New York Times index for the 
week ended March 24 stands at 143.6, 
as against 142.8 for the preceding 
week and 143.2 for the corresponding 
period last year. 

Department store sales as reported 
by the Federal Reserve Board for the 
same week continued to increase, 
standing at 226 per cent of the 1935- 
39 average, as compared with 214 the 
week before and 182 a year ago. Com- 
parisons with last year’s correspond- 
ing figures show gains of 24 per cent 
for the week ended March 24 and for 
the four weeks ended on that date, 


and a rise of 18 per cent for 1945 
thus far. 

Electric power production in the 
week ended March 24 was slightly 


larger than in the preceding week but 
0.2 per cent less than in the com- 
parable period last year, as against 
a similar decline of 0.1 per cent a 
week earlier. 

Railway freight loadings in the 
same period totaled 816,058 cars, 269 
above the figure for the week before 
and 38,480 cars more than the com- 
parable number a year ago. 

Crude oil production for the week 
ended March 24 averaged 4,782,115 
barrels daily, which is 8200 barrels 
above the figure for the preceding 
week. 

Production of soft coal in the week 
ended March 17 is estimated at 11,- 
825,000 net tons, as against 10,885,000 
tons a week earlier and 12,070,000 
tons a year ago. Output for the year 
to date totals 127,435,000 tons, as 
compared with 139,337,000 tons for 
the corresponding 1944 period. 

Engineering construction contracts 
awarded during the week ended March 
29, according to Engineering News- 
Record, totaled $37,301,000, which is 
58 per cent above the figure for the 
preceding week, 4 per cent above the 
average for the four weeks preceding 
and 27 per cent above the total for 


the corresponding week last yer. For 
1945 to date, however, the contract 
total is 16 per cent below the con 


parable sum last year. 

In continued recession during the 
week ended March 30, the Irving 
Fisher index of wholesale commodity 
prices stood on that date at 114.56 per 
cent of the 1926 average, as against 
114.65 a week earlier and the peak 
figure of 115.06 recorded on March 2. 

Member bank reserves declined 
$274,000,000 during the week ended 
March 28, reflecting a decrease 0! $99,- 
000,000 in total Reserve Bank credit, 
an increase of $214,000,000 in ‘Treas 
ury deposits with the Reserve banks 
and other changes. Excess reserves 
were estimated at $900,000,009, 4 
compared with $1,100,000,000 a week 
earlier. During the preceding week, 
earning assets of reporting member 
banks declined for the ninth consecu- 
tive weekly period, with a decrease of 
$31,000,000 in commercial, industrial 
and agricultural loans. 
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Special Round Head 


Special Hex Head 
Shoulder Bolt 


Shoulder Pin 


Here are three special parts used in large quantities (two of 
them run into millions) by a large manufacturer of automo- 
live equipment. They have both war and peacetime application. 

They were originally made milled from bar. When sufficient 
production could not be obtained by that method, the prob- 
lem was put up to National. We developed an upsetting 
procedure that met the need for volume production and also 
resulted in substantial cost reductions. 

You may want to look into the possibilities of saving time 
and money on fasteners, for present needs or future. Or you 
may have a problem of fastener improvement on which our 
engineers can help you as they have many other manufacturers. 


Chances are you'll be surprised at what can be done. 
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_ Special Pronged Pin 





Send for a copy of this 
case history booklet de- 
scribing briefly, with dia- 
grams, 15 typical in- 
stances of time, materials 
and money saved. Ask for 
the “Savings” booklet. 
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Talk of Reconversion 


Becomes Bolder 
(Continued from page 46) 


tary and government officials, making 
it more or less official policy. It under- 
lines what the automobile industry has 
been trying to get across in Washing- 
ton for several weeks, namely that 
definite plans must be made well in 
advance of V-E day if widespread un- 
employment is to be averted. That 
this is recognized officially, however, 
is only a start. The report, unfor- 
tunately, is very general in nature, 


and acording to some observers, comes 
at 11:59 on Saturday night. In other 
words, they feel that it is late now 
to get done what must be done, espe- 
cially in such a completely scrambled 
industry as the automotive field. 
Despite calls for increased produc- 
tion of munitions, there are indications 
that the national output is crowding 
a production ceiling, according to 
Hiland G. Batcheller, WPB chief 
of operations. Although there is a 
possibility of some increase in the 
level of production, there is no reason 
to expect that it will be substantial. 
The principal reasons for this lie in 
important decisions made in the early 


‘sion of resources to production of wa 








QUICKLY STARTS 
BOMBERS, 
CARGO and 

FIGHTER PLANES 


No need now to 
burn up starting 
batteries and gen- 
erator sets. Porta- 











ble, engine-driven, the NITE-HAWK provides quick, sure start- 
ing in any weather—produces 500 amperes of electric power at 
either 12 or 24 volts. Same power is used to test landing gear, 
circuits, turrets, etc. Equipped with floodlights for night opera- 
tions. Air compressor attachment available. 


Write for Bulletin NH12A. 


‘1706 $O. 68TH ST., MILWAUKEE 14, WIS. 
MFRS. OF PORTABLE NITE-HAWK AERO-STARTERS, SEARCHLIGHT AND FLOODLIGHT UNITS 
ALSO DIESEL ENGINES AND DIESEL-ELECTRIC POWER PLANTS 
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days of the war. Faced with the choice 
of taking immediate steps to increase 
production of end products or firs, 
developing expanded production P 
basic raw materials, government offi. 
cials took the only possible course in 
view of the desperate military urgency 
and limited the expansion of raw ma 
rial resources whenever such expansigy 
interfered with the production gf 
finished munitions. That policy has paid 
off in large volume of fighting goo 
but has admittedly put a ceiling oq 
present munitions expansion. Anothe 
limiting factor is the drain on ws 
supporting activities imposed by diver 


goods and the cuts in supplies. WPR 
now is conscious that any furthe 
squeezing of the civilian economy prob 
ably would result in decreasing, rather 
than boosting, war output. The recog- i 
nition of this fact undoubtedly will he 
an important factor to be considered 
in determining the extent of reconver 
sion that will be allowed after the fall 
of Germany. 

The Truck Trailer Manufacturers In 
dustry Advisory committee has recom 
mended to WPB that the 1945 com- 
mercial truck trailer program be re 
vised upward from 19,304 units to 
26,000 in order to meet requirements 
for hauling essential war freight, 
Greatest increase asked for is the gen- 
eral freight type trailer, with a sug- 
gested step-up to 21,000 units from 
the present authorization of 15,800. 

Packard Motor Car Co. is planning 
to include reseach in gas turbines and 
jet propulsion engines in its advanced 
aircraft engine development program 
undertaken at the request of the Army 
Air Forces Technical Service Com- 
mand. Arthur Nutt, director of the 
aircraft engineering division of the 
company, recently announced the scope 
of the project, which is to be carried 
out with facilities now nearing com 
pletion at the Toledo division and the 
Willow Run Army Air base. He stated 
that new developments such as the 
gas turbine for aircraft and private 
flying on a large scale as a means of 
transportation will not come as a revo 
lution, but will come through a process 
of evolution, which at present is being 
accelerated by war. 


United Aircraft Corp. 
Develops New Projects 


Development and utilization of ‘sev: 
eral new and radical aircraft »rojects 
by United Aircraft Corporation were 
outlined for the first time in the am 
nual report to stockholders. The projects 
include gas turbine and jet p* pulsion 
engines, an entirely new type ci Naw 
fighter plane, a new and improved pr 
peller suitable for use with ¢4s tur 
bine engines, a new 3,000-hp ra‘ ial all 
cooled engine, and further indications 
of the adaptability of the helicoter fo" 
postwar use in commercial air trans = 
port. 
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HE war wouldn’t wait—it has never waited—and today it’s 
moving faster than ever. That’s why, in the earliest, darkest 
days, the thousands of Americans at Jack & Heintz set their sights 
high on production of vital aircraft equipment—and will keep 
them there to the very end! . 





As the fighting turned slowly in our favor and now:.. 
island by island... mile by mile... draws closer to the enemy 
homelands, the tempo goes up and up and up. Doubled, 
trebled, quadrupled production assignments roll in... 
and the equipment rolls out at the same pace. Laboratory- 
precision products never before turned out in more 
than a few score are streaming to all fronts by the tens 
of thousands. 


As a result of this intensive manufacturing experi- 
ence, Jack & Heintz is today a group of several 
thousand time-conscious, production-minded people 
who have packed years of experience and know-how 
into months— broken all records in mass production 

of precision equipment — and kept faith with or beaten 
every deadline ever given them. 





Just as this organization has kept pace with war, so 
it can help you in peace. For postwar competition won’t 
wait, either—and the manufacturer who gets to market 
with enough... on time... and right will 


head the field. 









Jack « HEINTZ 
CSncorporaled 


rere 





ects 
sion 
AVY 
yr0- 





Jack & Heintz Inc., Cleveland, Ohio, manufac- 
turers of aircraft engine starters, generators, gyro 
pilets, gyro flight instruments, magnetos, motors. 
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A sraciric purpose machine for press- 

ing and staking the wedge pin in 
place on the T-66 track shoe, was re- 
cently completed by Hydraulic Machin- 
ery, Inc., Dearborn, Mich. The ma- 
chine is hydraulically operated through- 
out, with cycle arranged for automatic 
or semi-automatic control. After shoes 
are assembled in sections of ten, they 






enter the part of the machine where 
the pins are manually inserted, with 
the section taking its normal contour 
on the machine bed. The machine per- 
forms the operations of pressing the 
pins into place and staking them auto- 
matically. An index mechanism moves 
a complete section forward to the next 
shoe and the cycle is repeated. 








Sreruine ALUMINUM PERMANENT 


MOLD CASTINGS FOR ALL INDUSTRY 


Sterling has for years produced fine pistons by using a unique 
and proven, patented molding process, fine quality materials, 
and unsurpassed skill in workmanship. 


In addition to our piston factory, we are just completing a very 
modern foundry that will produce all types of aluminum per- 


manent mold castings. 


Our staff of engineers will be glad to assist you with your engi- 
neering problems. Their experience may be valuable to you. 


7 


~ ERLING ALUMINUM PRODUCTS Inc., st. Lovis 6, Mo. 











Special purpose machine built by 
Hydraulic Machinery, Inc. 


AN ELECTRODE holder designed so that 

the front assembly may be readily 
detached by hand, without shutting 
down the welding machine, has been 
developed by Detroit Electrode Holder 
Manufacturing Co., Detroit, Mich. The 





Marine model electrode holder 


holder, identified as the Marine model, 
is of the resilient-jaw type, fully insu- 
lated. It is said that removing or re- 
attaching the front requires but 15 sec. 
With the front removed, there is no 
danger of arcing at the holder. 


KENNAMETAL, INc., Latrobe, Pa., has . 


developed a Kennametal tool blank 
having a drilled and counterbored hole 
to provide for attachment to steel 
shank by means of a recessed-head cap 
screw. The angularly-set screw serves 
merely to hold the tip against the re- 
cess walls, which resist the main cut- 
ting thrusts. (Turn to page 84, please) 














Kennametal tool blank 
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Automatic Mechanism of 
the Wickwire Propeller 


(Continued from page 29) 


The Wickwire Automatic propeller is 
gn example of the second method of 
approach. It utilizes an extremely 
simple mechanical conception, sacrific- 
ing mincr performance features to gain 
its basic simplicity. It overcomes the 
previously mentioned design difficulties 
of the automatic propellers by the fol- 
lowing measures: 

1) Providing the operating power 
directly from the engine torque 
at the propeller spline. 

2) Employing a highly developed 
anti-friction bearing arrange- 
ment. 

3) Various design refinements 
worked out during an ambitious 
program of development over a 
period of several years. 

Operating principle of the Wickwire 
automatic is quite simple. With refer- 
ence to Fig. 1 the propeller comprises 
ahollow coupling shaft (1), with en- 
gine torque transfer arm (2) floating 
in propeller hub (3) at journals (4). 
The propeller hub has two bearings 
(5), (5), for mounting the blades 
(6), (6’). These blades are provided 
with engine torque acceptance levers 
(7), (7'). The latter connect with en- 
gine torque transfer arms by universal 
ball joints (8), (8’). Centrifugal con- 
trolling means consisting of counter- 
weights (9), (9) are designed to de- 
liver a secondary centrifugal moment 
around the blade roots. 

Because of direct engagement of 
torque transfer and torque acceptance 
arms (2) and (7), the engine torque 
is transferred, with a factor depending 
upon ratio of lever arm lengths, to the 
blade axes. The sense of this moment 
is such that the engine torque tends to 
decrease the pitch of the blades. The 
counterweights (9), (9’), are disposed 
upon the blades in such a way as to 
produce a substantial turning moment 
around the blade axes, tending to in- 
crease the pitch. 

In operation both torques balance at 
the design RPM, producing design pitch 
of the blade at a set of standard de- 
sign conditions. During the revving- 
up period of propeller operation, when 
centrifugal moment of the counter- 
weights is still insufficient to produce 
Proper blade pitch by balancing the 
fully developed allotment of engine 
torque, the blades lay against the low 
angle stops. As RPM rapidly: pick up, 
the centrifugal moment about blade 
Toots increases and eventually pushes 
the blades from the low pitch stops 
towards design pitch setting. Dynamic 
stability of the propeller system is as- 
peice by an ingeniously constructed 

mper wholly confined within the hub. 

When equilibrium is established, the 
“remain very closely constant at a 
given enzine torque in the face of wide 
Variations of aerodynamic loading con- 
tions encountered in flight at various 
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speeds and altitudes. This is due to 
the fact that aerodynamic conditions do 
not directly influence the blade equili- 
brium, which depends essentially upon 
two balance conditions: the balance of 
engine torque against propeller load 
troque, and blade engine transfer mo- 
ment against counterweight plus blade 
mass centrifugal moment. 

Indirectly, there is some influence ex- 
erted by the aerodynamic loading con- 


ditions upon moment equilibrium 
around the blade axis, by virtue of a 
variation of the centrifugal moment 
magnitude produced by counterweights 
at any given constant RPM as a func- 
tion of blade counterweight inclination. 
This variation can be, however, chosen 
quite small for a considerable variation 
in angle of blade setting, resulting in 
an insignificant change in RPM at con- 
stant engine power. 


Steady State Theory of the Wick- 
wire Automatic propeller 


In a steady state of rotation, engine 
(Turn to page 68, please) 












NOPAK HY-PRESSURE 
Balanced Hydraulic a - 
ating Valve, availablé in 
4 sizes, either by-pass or 


on High Pressure, High Speed 
Hydraulic Equipment 





Oulg One 
MOVING PART 


—the one-piece spindle 
of forged nickel alloy, 
heat-treated and hard- 
ened for long life. 

2 
*Chrome-plated for water 
hydraulic application 
where lubricant is added. 


The NOPAK Balanced HY-PRESSURE Hydraulic 
Valve makes positive, accurate control of high-pres- 
sure oil-hydraulic* power a simple matter. It per- 
mits machine operators to work at top efficiency all 
day, without strain or fatigue. The net result is in- 
creased capacity and production for high-pressure 
hydraulic equipment. 


Assures These Advantages: Easy manipulation at 
pressures up to 1500 P.S.I.—freedom from pressure 
locking — more accurate control of high pressures 
— low pressure drop through valve — freedom 
from valve maintenance — increased productivity. 


Write for literature. 


GALLAND-HENNING MFG. CO., 2774 S. 31st St., Milwaukee 7, Wis. 





Representatives in Principal Cities 


NOPAR prrprerorrceee 


DESIGNED for AIR or HYDRAULIC SERVICE 


A 4679-¥21-A 
When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 67 























torque Q,, and propeller load torque Q 
balance, so that 


Qn + Qp = 0 (1) 


Neglecting blade root bearing friction 
for the sake of simplicity there also 
must be equality of blade engine trans- 
fer moment M, and centrifugal control 
torque M,. Accoringly 


M,+M. =0 (2) 


For a two-bladed propeller, construc- 
tionally, 


M, = 1/ 2€Q) m (3) 
where € is the lever arm ratio. 
On the other hand, the centrifugal 


moment due to control counter weight 
and blade itself can be represented by 
the expression 


M. = k, Sin 2(8; — Bo) (RPM)? (4) 


k, being a constant coefficient, ®, blade 
inclination and '.—blade and counter- 
weight zero centrifugal moment angle. 
These are measured here between zero 
lift line and propeller plane of rotation. 
Angle 4, is usually negative. 

Finally, the load torque on the pro- 
peller can be approximated by the ex- 
pression 


Q» = kpp (8: — vy) (RPM)? (5) 
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Upper Cylinder, 
Pistons, Rings 


Oiled 
thru 
Carburetor 


. by treating your gasoline with 


LUBRI-GAS 


there’s NOTHING else like it! 


No mechanical system has ever been invented that assures constant, ade- 
quate lubrication of valves, guides, upper cylinder, pistons, rings. That is 
why sticky valves, burned and pitted valve seats, worn rings, and carbon 
and gum accumulations in upper cylinder are usually the first symptoms 
of motor trouble. Lubri-Gas Laboratories have developed an exclusive 
method of chemically processing 40 SAE lubricating oil, so that it enters 
the combustion chamber, through the carburetor, as an oil fog, and coats 
all upper cylinder parts with a film of clean oil. The results of this better 
lubrication are more power, more mileage per gallon, more pep, less wear 
and repair, freedom from carbon and gum and prevention of overheating 
and oil pumping. Now when it is so important to keep equipment in opera- 
tion and out of the repair shop, LUBRI-GAS is indeed a God-send! 








Send for Free Lubri-Gas File. Con- 
tains complete information about 
this. modern motor fuel treatment. 


LUBRI-GAS =---5""" 


Cleans and Lubricates as It Powers the Motor 


(a 


ANT. FRICTION 
ANTI- KNOCK 
MOTOR FUEL 
TRtaTMEnT 


—_ 


. . = 
LUBRI-GAS 


TRADEMARK 


rounding air, within fairly wide limits. 


Keep Valves, Guides, 








k, being a blade geometry Coeflicient, p 
air density and vy the relative wing 
angle. 

Solution of this set of equation js 
straightforward and yields the follow. 
ing expression for propeller RPM: 





s.J 1/2€Qm ie 
sails’ \ k. Sin 2(6; —!Bo) () 


Here *, is blade pitch angle in the 
condition of equilibrium of all moments, 
It is determined by the transcendent 
equation 





1 2 
(Bi1—y) = 2ke/kp — Sin 2(6:—() (7) 
€p 


(°, — ¥) is, with our convention regard- 
ing angle reference, the no-lift line 
angle of attack of a representative 
blade element. 

The Wickwire Automatic propeller 
ean thus be classed as a_load-inde- 
pendent RPM propeller, with constant 
speed of rotation at any given constant 
engine power output. Its RPM increase 
with engine power increase is prac-. 
tically independent of either forward 
speed of the plane or density of the sur- 


The current design of the Wickwire Au- 
tomatic propeller, a products of the 
Wickwire-Spencer Aviation Corp., is 
shown in Figs. 2 and 3, depicting a gen- 
eral and a sectional view of the product. 
The propeller complies with existing 
standards, particularly with regard to 
mounting on various engines, and em- 
ploys a large number of standard parts 
and fittings in its construction. The 
total number of parts, omitting repeti- 
tions and safety wire, is 78, of which 
19 or 24 per cent are small standard 
AN fastenings. This compares favor- 
ably with present governor-controlled 
designs requiring a much larger num- 
ber of parts. 

Assembly and disassembly are quite 
straightforward and assure economical 
and easy maintenance and inspection. 
For servicing, only five special tools are 
required—three nut wrenches, snap 
ring pliers and a special snap ring for 
pulling the propeller off the shaft. 


Permanent Molds for 
Aluminum Pistons 


(Continued from page 32) 


recognized sources. The materia! is re- 
ceived in the form of pigs and melted 
directly in the furnaces. No alloying 
or remelting is done here. Scrap and 
machine turnings are segregated, 
melted into pigs convenient for ship- 
ping, and returned to the suppliers for 
salvage and alloying. 

For the molding operation, the opera 
tor cleans and prepares the mold, then 
pours a measured ladle of molten metal 
into the mold. It may be noted at this 
point that the design of the gating ® 
another feature contributing to piston 

(Turn to page 70, please) 
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SOMETHING 
CAN STOP THE ARMY AIR CORPS! 


Poor equipment and too much of it will stop any- 
body’s air force ... failures that result in the loss 
of men and vital war materiél. Thanks to the un- 
equaled performance of American Industry, we point 
with pride to the world’s finest planes and the most 
versatile airmen... gaining air supremacy ‘round 
the globe. 

't takes tens of thousands of precision-built parts 
te put a plane in the air and a large number of the 
mest vital ones are machined on New Britain. multiple 


spindle chuckers and screw machines . . . automatics 
geared for large scale part production that meets 
rigid aircraft specifications for quality and quantity. 

Many manufacturers will rely on these same meth- 
ods in establishing a firm position in the competitive 
markets postwar...a time when speed, accuracy 
and price-per-piece will mean everything. Don’t over- 
look the New Britain Sales-Engineer in developing 
your peacetime production plans . . . for he may be 
able to supply the answers automatically. 
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quality. All molds are poured by grav- 
ity and on most pistons the mold has 
two gates poured simultaneously 
through two spouts in the ladle. Proper 
filling of a mold is gaged by complete 
filling of the riser between the two 
gates. Proper control of pouring tem- 
perature and control of the cooling 
cycle before a mold can be opened con- 
stitute the main checks for quality. 
Concentration on mold design makes 
it possible to produce intricate perma- 
nent mold castings with almost any 
form of cavity or coring. One recent 
example is found in the production of 


end covers for small electric motors in 
which the permanent mold castings 
combine several castings formerly 
made from cast iron. The mold is of 
special design incorporating hinged 
arms forming a part of the core. An- 
other outstanding development was the 
design of a unique centrifugal mold for 
producing a large muff for cooling ra- 
dial engine cylinders. This muff, made 
of aluminum alloy, contains a large 
number of long, thin-section cooling 
fins which require no machining. 
Piston castings, ready for shipment 
to the customer, are produced in sev- 








Independent Survey 


Reveals Production Increases 


By the Use of 


VASCOLOY-RAMET 


Tantalum-Tungsten 


CARBIDE TOOLS 

















On a total of 62 different operations, 951 
more parts were produced per hour under 
everyday shop conditions. Survey was made 
in one of America’s leading plants. 








If your shop is not using Vascoloy-Ramet 
Tantalum-Tungsten Carbide Tools, it may 
interest you to compare your production 
with similar production of another plant. 
Figures cover extensive variety of parts. 
Write us for “Before and After Figures”. 


VASCOLOY RAMET eorex 


NORTH CHICAGO, ILLINOIS 


SALES AND SERVICE IN PRINCIPAL CITIES 


WORLD’S FINEST CARBIDE 





or RE 


SURFACE SPEED TABLE 
and TOOL SELECTOR CHART 


Address: VASCOLOY-RAMET CORPORATION, North Chicago, Ill. 
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eral ways. Most pistons are shipped 
in a rough-machined state—an “j 
tion-machining” procedure adopted 
Sterling to eliminate reject: dur; 
finish-machining operations. “hig jp. 
spection cut facilitates an accurate yis. 
ual inspection which is applied 100 per 
cent on all pistons. Other pistons ar 
finish-machined in another section of 
the Sterling plant. The initial machip. 
ing stage after molding is to shear the 
gates and riser in a single operation op 
a punch press. Then the castings ar 
heat-treated according to specifics. 
tions. This is done in another bay of 
the foundry, outfitted with a large bat. 
tery of ovens operated under complete 
control of time and temperature. 

For rough machining the foundry 
has a long bay containing a large bat. 
tery of converted Sundstrand Stub 
lathes and other machines of stub-type 
tooled for high productivity. The rela. 
tively small percentage of pistons 
finish-machined here is routed to an- 
other building equipped for piston 
machining. 

A large department is devoted to 
tool and die making. It is to be ex. 
pected that this facility is of major im- 
portance, constituting a basic activity 
for the production and maintenance of 
all mold equipment. Piston machining 
facilities include conventional equip- 
ment supplemented recently by addi- 
tions of Cincinnati Centerless grinders 
for cam grinding and Ex-Cell-0 preci- 
sion boring machines for piston pin 
losses. 

Heart of the operation is an exten- 
sive engineering department concerned 
with the development of product design 
in cooperation with engine builders. It 
handles contacts with the customers, 
design of tooling and molds. trouble- 
shooting, materials specifications, and 
control of technical equipment. 


Looking to the future, Sterling is in 
the process of installing large high 
pressure die casting machines for the 
production of special items such as 
small connecting rods, bearing caps, 
and other items of aluminum which are 
expected to replace ferrous castings 
and steel forgings in the postwar era. 
The company also intends to install 
forging equipment for the production 
of aluminum forgings for postwar use. 

Like many other producers in the 
aluminum field, the company feels that 
after the war this light metal will find 
many useful applications on engines 
and other diversified equipment. They 
cite as unique advantages the fact that 
permanent mold castings possess ex 
tremely light weight, accuracy ‘n form 
and finish, ofttimes making machining 
unnecessary, and the added advantage 
cf exceptionally long mold life. The 
latter feature makes for lower amor 
tization charges with consequently 
lower product cost. 

To visualize some of the activity of 
this interesting plant, we have sel 
a number of views in various <Jepatt- 
ments, illustrating features of foundry 
operations, rough machining, and fit- 
ish-machining operations. 
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Medical corpsmen urgently need transportation for 
desperately wounded men lying in a field rimmed by 
mortar fire. And Stinson ‘Flying Jeeps” land alongside 
to take them swiftly and surely to the rear. 


Here at home, another Stinson plane—the Voyager— 
has carried out 65 per cent of the operations of the Civil 


Pirin TE Es 


The first plane 


THE VOYAGER 129 accent 


Stinson for future mass production is the Voyager 125. 


The Voyager 125 is a product of Stinson engineering, 
designing, and production skill gained in our 19 years 
of experience in building quality personal planes—first 
for safe peacetime flying and then for tough battle flying. 


The Stinson Voyager 125 is a family plane that 
carries the pilot and three passengers, with plenty of 
luggage space beneath the back seat. Powered by a 125- 
h.p. engine, it has a cruising range of 580 miles, a rate 
of climb of 670 feet per minute at sea level, and service 
ceiling of 14,000 feet. It has a maximum speed of 128 
m.p.h. and a cruising speed of 116 m.p.h. It takes off, 
with flaps down, after a run of 550 feet, lands with a 
roll of 280 feet. 


Air Patrol. CAA records show that the Stinson Voyager 
is the safest personal plane ever produced in quantity. 


The Stinson Reliant AT-19 is widely used by the 
British as a navigational trainer. And almost every air- 
line in the United States uses Stinson planes to train 
and check their pilots. 





We welcome inquiries about the Stinson Voyager 125 
and about our plans. The Voyager 125 will be coming 
off the assembly line 90 days after the time when the 
necessity no longer exists for allocation of all manufac- 
turing facilities to production of airplanes for the Armed 
Services. Write to Private Sales Director, Stinson Di- 
vision, Consolidated Vultee Aircraft Corporation, Wayne, 
Michigan. 





Here’s news for owners 
of Stinson planes 


You can obtain parts for your Stinson plane 
through your local Stinson Distributor, or 
direct from the factory. Stinson service will 
help keep your plane in the air! 











Stinson — 


The Aircraft Standard al the World 


DIVISION—CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


WAYNE, MICHIGAN 
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Aircraft Bevel Gears 
(Continued from page 27) 


The first step in the design of gears 
for a particular application is to study 
all of the conditions under which the 
drive must operate. The type of gear 
to be used should be based on a con- 
sideration of speed, power, type of 
mounting and requirements of opera- 
tion. Where conditions are such that 
either a straight bevel or Zerol could be 
used, it is desirable to make the design 
such that Zerols can be incorporated 
without change. There have been sev- 
eral instances recently where produc- 


tion problems could have been simpli- 
fied by incorporating ground Zerols in 
place of straight bevels. However, 
major changes in the original design 
would have been required to remove 
hub projections (see Fig. 2) which pre- 
vented the cutting of Zerol teeth. 
Spiral bevels are strongly recom- 
mended where pitch-line peripherial 
speeds exceed 1000 fpm. In many ap- 
plications, spiral bevels may be used to 
advantage at lower speeds because of 
greater smoothness and quietness. It 
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Aluminum Forgings all 
the way up to 86" pro- 
peller blade. The de- 
velopment of Aluminum 
Forgings by Wyman- 
Gordon for the war 
will give to post-war 
industry new production 
impetus through less 
weight, plus forging 
strength. 
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Coatrolled 


Wee CesEER 


HARVEY ILLINOIS 





74 


DETROIT, MICHIGAN 








is also well to remember that spiral 
bevels will, in most cases, provide 
lighter overall construction due to their 
greater load-carrying capacity. 

Practice for the last few years jn 
determination of gear size in aircraft 
work has been first to select an initigj 
gear size on the basis of the surfare 
durability in pounds-per-inch-of-fage, 
The maximum allowable load values for 
surface durability of ground spiral. 
bevel gears as used in aircraft are 
shown in TableI. For Zerol gears, the 
allowable loads are taken as one-half 
those for spiral bevels. 

Experience shows that the effect of 
the rigidity of the mounting and lubri- 
cation cannot be too highly emphasized, 
The loads in Table I cannot be carried 
satisfactorily unless proper mountings 
and lubrication are provided. Because 
of the importance of proper mounting 
and lubrication we find it advisable to 
base the loads -with respect ‘to surface 
wear on mounting conditions, rather 
than on an estimate of theoretical sur- 
face pressure. 

For good design, the face width 
should not exceed 0.3 of the cone dis- 
tance for spiral bevels or 0.25 of the 
cone distance for Zerols. Taking the 
gear ratio desired and the approximate 
gear size determined as above, a tenta- 
tive diametral pitch can. be selected 
from the chart shown in Fig. 3. Itis 
of no importance in bevel gears. to 
select an even or standard number for 
diametral pitch because with the method 
of cutting used, given tools or cutters 
are not narrowly restricted to certain 
pitches. For instance, the same cutter 
may be used satisfactorily for cither 4 
DP or 4.17 DP. 

Having determined the approximate 
gear combination, the next step is to 
check for tooth strength and fatigue 
life. To obtain the stress in a bevel 
gear tooth by the modified Lewis method 
the load is assumed in the position 
where it is carried on one tooth. Thus 
in Fig. 4, the pinion tooth at the left 
is just on the point of engagement s0 
that the tooth at the right carries the 
full load. This is the worst condition 
of loading on the pinion tooth, since 
further movement to the right brings 
another pair of teeth into contact to 
share the load, while further movement 
to the left brings the line of applica- 
tion of the force nearer the base of the 
tooth. Similarly Fig. 5 shows the worst 
condition of loading on the gear. 

The tooth loads in spiral-bevel and 
hypoid gears produce a thrust along 
their axis, the direction of which de 
pends upon the hand of spiral, the di- 
rection of rotation, and whether the 
gear is the driving or driven member. 
Bearing design must include proper 
provision to handle this thrust. A left 
hand spiral pinion driving clockwise 
(viewed from the back) tends to move 
away from the cone center while 4 
right hand pinion tends to move toward 
the cone center because of the oblique 
direction of the curved teeth. The pres 
sure angle and pitch angle, of coursé, 
also affect the thrust and may vary the 

(Turn to page 76, please) 
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Hayes pioneered improvements in automobile 
and truck engine cooling fans for years before 
the war. 
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resultant direction. Where possible the 
hand of spiral should be selected so 
that the axial thrust will tend to move 
both gear and pinion out of mesh or, at 
least, tend to move. the pinion mem- 
ber out of mesh. 

The gear case should have sufficient 
rigidity to hold deflection and endwise 
displacement of the gears under op- 
erating loads to a minimum. A study 
of the various loads on the gears will 
suggest locations for ribs to reduce 
local bending in the case and provide 
a light but rigid construction. A means 
of inspecting the gears in mesh is de- 
sirable both from an assembly stand- 
point and for periodic check. An in- 


spection hole and cover should be ar- 
ranged so that the contact pattern can 
be observed on the teeth of both mem- 
bers of the gear set. 

The correct setting or adjustment of 
the gears at assembly is important. 
Provision should be made so that the 
pinion can be set to correct mounting 
distance by means of a simple gage at 
assembly. After the pinion is correct- 
ly positioned, the gear can be adjusted 
to mesh with the mate in the position 
which gives the desired amount of back- 
lash. 

A study of the tolerances of the com- 
ponent parts of the assembly should be 
made to determine their affect on the 





M@ Over a Quarter Century of B 
CLUTCH Building EXPERIENCE 
Your Engineers Can Use Now 


Because of the wide variety of experience and clutch building 


‘facilities at their command, our engineers are solving the 


most difficult power transmission control problems. 


They 


can help you avoid LOST reconversion TIME on either 


standard or out-of-the-ordinary clutch applications. Arrange 


now to benefit from their clutch recommendations for your 


post-war designs. They'll be glad to plan with you. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 


Contains diagrams of unique applications. 


and complete specifications. 





. find help in this handy bulletin, when planning post-war products. 


ROCKFORD CLUTCH [orittine inxcnine] DIVISION 


315 Catherine Street, Rockford, Illinois, U.S.A, 


Furnishes capacity tables, dimensions 
Every production engineer will frees 





BORG-WARNER 
CORPORATION 











When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIE 















mounting distances of the gear pa 
Shims of sufficient thickness shoul; 
then be provided in the design to perp; 
adjustment of the gears to their Cor 
rect position. 

Spline-bored gears require a cylin 
drical centering fit to insure mainte 
nance of concentricity of the spline 
with the gear teeth. On fears j 
which the splines must be hardened i 
is recommended practice to take this § 
on the minor diameter of the Splines 
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NOTES ON MACHINING 

1. ALL SURFACES MUST BE FREE FROM TOOL MARKS 
AND SCRATCHES. ~ 

2. LIMITS ON FINISH DIMENSIONS ARE +.010° 
UNLESS OTHERWISE SPECIFIED. 

% BREAK ALL SHARP CORNERS (4) RADIUS. 

4. ROUND ALL TOOTH EDGES (4) RADIUS. 

3. ROUND ALL KEYWAY AND SPLINE ENDS Q)RADNS 

@. MAGNAFLUK INSPECTION 
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Fig. 6—Sample drawing of aircraft 
straight bevel gear 






the major diameter to have ciearantt. 
Another method is to provide a suitabl: 
length of cylindrical fit at both ends 0! 
the splines and to use the splines only 
for driving. Since heat distortion may 
introduce both twist and out-of-roun! 
conditions in the splines, which canno 
be corrected, it is important that the 
splines be'‘of no greater length than Is 
actually required for load transmissi0: 

A sufficient amount of meta! shoul 
be provided under the gear teeth to giv’ 
proper support. The genera! rule } 
that the rim thickness under the teet! 
should not be less than the whole dept 
of the tooth, at the-ends of the teeth 4 
well as at the middle. : 

Splash lubrication is generally ‘satis 
factory for peripheral speeds up 
(Turn to page 78, please) 
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This spring-loaded valve dis¢, made of one 
of Armstrong’s many Synthetic Rubber Com- 
MARKS pounds, provides a dependable seal under 
é heavy-duty conditions. It is precision molded, 
) RADI assuring the smooth, true face essential to a 
tight seal. It is specially formulated to with- 
stand constant pounding. It will not deteriorate. 
WA AM It resists oil and is impervious to hot or cold 
craft water. Moreover, the resiliency of this gasket 
insures quiet, efficient operation throughout 
arance. its long life. 
oi In addition to synthetic rubber compounds, 
2g only Armstrong supplies the automotive and avia- 
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MATERIALS AND SPECIALTIES FOR AIRCRAFT AND AUTOMOTIVE UNITS 


tion industries with many other types of sealing 
materials for uses where temperatures do not 
exceed 300° F. These include cork composi- 
tions, cork-and-synthetic-rubber compositions, 
fiber sheet packings, and rag felt papers. 
Armstrong’s free booklet, ‘‘Gaskets, Pack- 
ings, and Seals,”’ gives specification and appli- 


‘cation data on these materials. Send for your 


copy today. Write, too, for unbiased recom- 
mendations on your specific sealing problems. 
Address Armstrong Cork Company, Gaskets 
and Packings Department, 1504 Arch Street, 
Lancaster, Pennsylvania. 








® Tank strap cushions ing tape, cushion pads, and anti-skid © Resilient floorings 


®@ Carburetor floats and other fobri- 


without fabric back, plain or adhesive- @ Felts for vibration-damping and cated natural or composition cork 


specialties 


TARMSTRONG'S Gaskets, Packings, and Seale 
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2000 fpm. For higher speeds, some spe- 
cial provision should be made for di- 
recting or forcing oil into the mesh 
point. 


Drawings 


The type and scope of gear drawings 
will vary with the procedure followed 
in a particular plant. A Gear-Speci- 
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@ Wherever your new car designs now call 
for a jam nut—lockwasher and nut—plain 
washer, lockwasher and nut... replace 
with a single, inexpensive self-locking 
PALNUT. This saves 50% in time and labor 
—cuts fastening weight 60-90%—reduces 
space, while providing vibration-proof se- 


curity. 


Self-Locking PALNUTS are single thread, 
spring tempered steel locknuts, easily, 
speedily applied with hand or power driv- 
ers. They are very low in cost, light in 
weight, require only 3 bolt threads space. 


Self-Locking PALNUTS are available in 
many types for various applications, in a 
wide range of standard sizes. Send details 
of your assembly for test samples and data. 
Write for Palnut Manual No. 2 showing 
principle, advantages, application, sizes, etc. 


THE PALNUT CO., 66 Cordier $t., Irvington 11, N. J. 


Self-Locking PALNUTS 
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TIME - LABOR 
PARTS - COSTS! 


Fastening Radiator and Trunk 
Medallions — Globe Compart- 
ment Door — Instrument Clus- 
ter—License Bracket—Mould- 
ing Strips — Engine Coil 
Mounting—Choke and Throt- 
tle Dash Mountings — Instru- 
ment Assembly, etc., etc. 











*DOUBLE 
LOCKING! 
ACTION | 


When the PALNUT Is tightened, its arched, slotted 
jaws grip the bolt like a ehuck (B-B), while spring 
tension is exerted ard 


on the bolt thread and 


upw. 
downward on the part (A-A), securely locking both. 
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Fig. 7—Sample drawing of aircraft 
spiral and zerol bevel gears 


fication Drawing, containing all the 
dimensions which define the gear and 
those which are established by the rela 
tion of the gear to other parts, is usual- 
ly required. These dimensions include 
the gear teeth specifications for proper 
operating contact with the mating gear. 
Specifications of material and heat 
treatment, and notes for inspection 
limits also should be given. A sample 
drawing illustrating the necessary 
formation as outlined above is show? 
in Fig. 6 for straight bevels and in Fig. 
7 for spiral bevels. The amount of in- 
formation on these sample drawings }§ 
sufficient where both the gear and its 
(Turn to page 80, please) 
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A high strength steel that is easily fabricated and readily welded. May be hot or cold 
formed. Affords reductions in weight... its greater strength permits use of lighter 
gauges. Resists corrosion. Otiscoloy available in both sheets and plates for a wide 
variety of applications. 


ES & LAUGHLIN STEEL CORPORATION 
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PITTSBURGH 30, PENNSYLVANIA 
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mate are supplied by the same shop, 
beeause’ the responsibility for satis- — 
factory tooth contact then lies with 
one maker. If, however, the same 
gears are to be made in different 
shops, duplicate sample or master 
gears should be provided each manu- 
facturer to maintain interchange- 
ability. 

On the sample drawings shown in 
Figs. 6 and 7, all parts of the gear 
blank are defined by a minimum of 
dimensions. The only dimensions 
shown on the drawing proper are 
those actually required for the ma- 
chining of the blanks; all others are 
in table form. -Also note that the 
method of dimensioning definitely re- 
lates the crown point of the teeth to 
the mounting shoulder. Often draw- 
ings of gear blanks show dimensions 
in relationship to the cone center of 
the gear, causing confusion in the 
shop in turning the blanks. The cone 
center is a theoretical reference point 
in space and is of no value to the 
machinist in the manufacture of the 
blank. 

In general the best overall results 
are obtained with case - hardened 
gears. It is a recognized fact that the 
case-hardened section adds consider- 
able strength to the gear tooth in ad- 
dition to providing a very good wear- 
ing surface. 

It is essential that the gears be 
inspected to insure that they run 


smoothly and quietly and that they con- 
form to the specified~ manufacturing 
tolerances. For this purpose testing 
machines are provided which have an 
axial adjustment for both gear anc 
pinion, and usually an offset adjust- 
ment for raising or lowering the axis 
of one member vertically with respect 
to the other. Runout is characterized 





by the tooth contact shifting back ané 
forth endwise of the teeth around the 
gear and is easily observed in a run. 
ning test. 

Bevel gears cost no more than an; 
other gear and _ experience has 
brought their design to the point 
where the service problem has been 
practically eliminated. 


Morris Field Tractor 


(Continued from page 34) 


Operation of the five speeds of the 
main gearbox is effected by a single 
lever, all ratios being obtained by 
double helical gear trains, dog clutches 
and a special form of compound coun- 
tershaft. The transfer gearbox trans- 
mits the drive to the front and rear 
wheels, or if desired, to the rear wheels 
only. Alternatively, it can be used to 
operate an engine-driven winch gear 
without transmitting torque to any of 
the wheels. A separate lever is pro- 
vided for the transfer gearbox, with 
three positions, i.e. (a) rear wheel 
drive only, (b) four-wheel drive and 
(c) winch gear. 

Incorporated with the five-speed gear 
selector mechanism is a device that 
necessitates engagement of the front 
wheel drive before the main gear lever 
can be moved to the first speed position. 
The object of this is to prevent the full 


torque through the low-low gear ratio 
being carried by the rear axle driye 
shafts, which otherwise might be ur- 
duly stressed in some circumstances, 

Propeller shafts with Hardy Spicer 
universal joints transmit the drive to 
front and rear axle units, both of 
which are of the spiral bevel full-float- 
ing type with the differential casing 
somewhat offset. Tracta constant ve- 
locity joints are used with the front 
axle drive shafts. The steering layout 
is conventional. 

With a gross weight of 11,000 lb, the 
tractor when towing a gun and limber 
weighing 8000 lb will climb grades as 
steep as 33 per cent (1 in 3) with the 
gear (67.9 to 1) in use. 

The winch gear, through its 120 
feet of cable, exerts a maximum pull of 
10,000 lb. The speed of the cable at 
an engine speed of 1000 rpm is 78 fpm. 








GUARANTEED ACCURACY AND PROMPT SHIPMENT 


OF MERZ STANDARD GAGES 


@ Users of standard A.G.D. plug and ring 
gages, plain or threaded, will be agreeably 
surprised at the prompt shipment of their 
orders placed with this company. A con- 
tinuous production schedule of a wide range 
of the most generally used sizes and thread 
forms usually permits immediate delivery 
. Rigid inspection of these 
gages, under U. S. Bureau of Standards speci- 
fications, insures the same accuracy for these 
gages which has given MERZ special gages, 
tools, fixtures and experimental machines an 
enviable reputation, for excellence and pre- 
cision, throughout the industry. Write for 
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No Automobile Production 


DEGREASERS Prior to Fall of German 
IN 43) 445 (Continued from page 48) 


ceptance and delivery of unrated ma. 
terial orders and in the second ox third 
quarter after that to abolish the CMp 
and substitute a simple priority plan. 
In both cases, of course, material 
needed for war work would come first, 
He estimated that overall cutbacis dur. 
ing the first quarter after VR 
would total 12 per cent, rising to 20, 
30, and 35 per cent in the following 
three quarters. 

WPB has had a group working to 
determine the exact number of machine 
tools each company needs with the 
idea of getting them produced, Krug 
said. The group works directly with 
the machine tool builder, checking his 
orders from _ individual companies 
against the military order boards. 
Careful scheduling, in cooperation with 
procurement agencies, will permit 
sandwiching some of these essential 
machines into the schedule. In some 
cases certain military orders may be 
deferred a month, if that can be done 
without impairing the war effort, to 
allow production of machines needed 
for reconversion. John S. Chafee, 
Director of WPB’s Tool Division, ‘re- 
ported that some machine tool build- 
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A Fast, Economical, Safe Process ers have been released from produc- 

tion of war goods and that more soon 
Blakeslee “Solvent Vapor” degreasing cleans and dries metal in one opera- will be freed in order to increase ma- 
tion—ready for plating, painting, enamelling, heat-treating, etc. All types chine tool building capacity. Krug also 
of metal! parts from stampings to threaded pieces are handled with speed, pointed out that foreign Lend-Lease 
economy and safety. There are no fire hazards, no extra drying orders for civilian production would 
required and no more rejects. have to take a back seat for machines 


vitally needed for reconversion here. 

Romney discussed briefly the steps 
that should be taken to prepare for 
reconversion. They are: advance de- 
cisions on disposal of materials, ma- 
chinery work in process, etc. at time 
of termination; finding out what com- 
pany-owned machines are going to be 
freed for car production; getting man- 
power for tool and die work; and get- 
ting pre-termination work on contracts 
out of the way. He added that meet- 
ings have been held between the in- 
dustry and representatives of contract 
settlement boards, DPC, and war ad- 
justment agencies. 


Why not talk over your degreasing problems with one of our men? What- 
ever your needs may be—or the difficulties of application—there is a size 
and type of Blakeslee equipment that will do the job for you. Write today 
for a free copy of our new booklet, “Solvent Degreasing”. 
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220 E. CARSON ST., PITTSBURGH, PA. Cc 
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ROUND * SQUARE « RECTANGULAR 
and SPECIAL SHAPES 


SIZES: 14” to 4” O. D. GAUGES: 9 to 22 


"i manufacturing method employed in the 
production of Michigan welded steel tube results in a uniformly 
smooth, scale-free surface. 


Offered in commercial mill lengths or cut to specified lengths, 
shaped and fabricated ready for assembly. 


Engineering advice and technical help in the selection 
of tubing best suited to meet your needs. 


lg @ e 
hichganSTEEL TUBE 
PRODUCTS COMPANY 
9450 BUFFALO ST. e DETROIT 12, MICH. 
Factories: Detroit, Michigan and Shelby, Ohio 


DISTR!UTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee and Minneapolis—Miller Steel Co., Inc., Hillside, N. J.—C. L. Hyland, Dayten, 
Ohio—}) irks & Company, Portland, Oregon—James J. Shannon, Milton, Mass.—Service Steel Co., Los Angeles, Calif.—American Tubular & Steel Products 
Co, P ittsburgh, Pa.—Strong, Carlisle & Hammond Co., Cleveland, Ohio.—C. A. Russell, Inc., Houston, Texes. 
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A CONVEYOR SYSTEM engineered by Alvey-Ferguson is vir- 
tually an endless-stream indoor transportation system that can 
take raw materials in one end of your plant and turn them out 
as finished products—shuttling them to storage banks or to 
and through the shipping rooms—even stacking them in box 
cars if you wish. 


The A-F Chain Conveyor, shown above, handles heavy cast 
alloy boxes of stampings from the annealing furnace. It is only 
a small section of the complete A-F Conveyor System in a mid- 
western plant which enables operators to handle greater pro- 
duction with less effort—less fatigue—more efficiency. 


Safety experts will be interested in the checkered plate 
walkway on either side of the live roller conveyor in which 
metal strips were welded to stabilize the footing of operators 
who have to cross it. 


Greater efficiency in production is vy. al now as well as in 
the future. Write today for more information or a frank discus- 
sion of your production problems. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 22 Disney St. Cincinnati 9, Ohio 
Affiliated Corporation 
THE ALVEY-FERGUSON COMPANY OF CALIFORNIA 
P. O. Box 396, Vernon Branch, Los Angeles 11, Calif. 


























New Production 
Equipment 
(Continued from page 6.: 


These blanks are now availxble jy 
several of the larger sizes, with forme 
clearance angles, right hand or lef; 
hand, and in all standard grades of 
Kennametal. Complete tools of various 
styles—straight edge, lead anvle, off. 
set, etc., can now be furnished with the 
screwed-on tips, or separate standard 
blanks will be supplied to those who 
wish to make their own tools. Blanks 
of non-standard shapes and sizes hay- 
ing this feature may also be had for 
special tools, such as are used in shell 
turning or form cutting of radii and 
grooves. 


NEW solid cast steel cutting tool is 
being introduced by Crobalt, Inc., 
Ann Arbor, Mich. The tool is produced 
by melting a special cobalt steel alloy 
in an indirect are rocking electric fur- 
nace, superheating to well above 3000 
F. and casting in molds of the approxi- 
mate tool size. This process is said to 
give the metal a preferred grain and 
carbide particle size at the time of cast- 
ing, thus doing away with the need of 
forging and later heat treating. 
Powersteel solid tool bits are sup- 
plied hardened and ground, ready for 
use. They can be resharpened and used 
as long as the tool can be held in the 
holder. They are available from stock 
in nine standard sizes of square bits 
and five sizes of rectangular bits. 


T= tapping and threading machine 
shown in the accompanying illustra- 
tion was developed and built by the 
Cleveland Tapping Machine Company, 
(Turn to page 86, please) 





Special Cleveland tapping ma: ):ine 
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Ta- OK for war—preferred for peace! This one piece, 
the 
ny, self-locking, resilient, sheet metal fastener stays 
locked. Finds its own way on screw threads. 
Tightens with screw driver without need of wrench. Eliminates lock washers 
and bearing washers. Grips “all around” with 360° thread engagement. 
Under extreme tension tests, screw threads strip before nut fails. Re-usable, 
saves weight, cuts costs, speeds assembly. No sharp edges nor vulnerable 
“fingers.” Saddle, anchor, flat types and a wide variety of other types and 
sizes available. May also be formed as integral part of your assembly. 
Write for specifications, technical’ data and catalog. Address Dept. N-502 
’, tah, 4 . 
*Trade Mark» Copyright 1945—Adel Precision Products Corp 
ADEL PRECISION PRODUCTS CORP. 
Burbank, Calif. « Huntington, W. Va. 
Offices: Seattle], Wash; Dayton 2,Ohio; Detroit 2, Mich; 
Hagerstown, Md; Baltimore 1, Md; NewYork 20, N.Y. 
In Canada: Railway & Power Engineering Corp., Ltd. 
, > 
LOOK TO ADEL FOR PRODUCTS OF Descgn Stmplicity AND Dependabdlity 
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FAITHFULLY CONVERTING | 
POWER INTO ACTION! 


BORG & BECK 


The Standard Clutch tn Peace ot War! 


New Engineering Manual now Available on Request 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


AG i 































Cleveland, Ohio. The machinc js lead 
screw controlled at all times, yet has 
rapid approach and retractioi of the 
spindle. It is so constructed ‘hat the 
lead screw assembly is neve: disep. 
gaged from the spindle. 

The rapid approach and retractig, 
of the spindle is controlled by two gir 
cylinders which exert no air presguyp, 
on the spindle when tapping. The 
rapid approach can be set to stop with. 
in .010 in. of the hole to be tapped. The 
rapid retraction becomes effective the 
instant the tap leaves the work. The 
tap is removed at twice the tapping 
speed. These factors are said to make 
it possible to tap as high as 2000 holes 
per hour. 
















TANDARD MACHINERY CO.,  Provyi- 

dence, R. I., is introducing a com. 
pletely powered welding positioner for 
rotating work up to 700 lb from 0 to 
2.4 rpm in either direction. The unit 
will accommodate table speeds up to 
15 fpm with a work radius of 1 ft. 

The machine is adaptable for mov- 
ing work past the torch and quench in 
flame hardening operations. The table 
can be removed and various jigs at- 
tached directly to the spindle. Also, 
the work mounted on positioner table 

(Turn to page 88, please) 
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PRINGS 
Only first rate FELTS, meeting required speci- Pd 
fications and tests, will function properly. - Hey Mae 
Substitutes will not do. Check this with your om CHy, Me Ress), “Fle 
. . Wo ig *e., 1) 52, NE £p U, Su, E Thon 
engineers ... then buy FELT with confidence. Yever,”**ISqol Ew, 9 Ay, SP M vp 
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When you 
set your sights 
on tomorrow’s 

competition 


j 


we 








pies April 75, 1945 





‘invited\to submit 





j 

ONSIDER yout competitors as of tomorrow. What will 
C they put forward in the way of improvements? What will 
your product need to match or exceed their progress? Today, 
in the deadly competition over enemy territory, forgings are 
giving our fliers a decided advantage. The same Tube Turns 
skill that fashioned those forgings is available for the im- 
provement of your products. 

Here, under one foof, are the engineering talent, the upset, 
press and mechanif¢al forging equipment and the precision 
heat treatin g facilities that have achieved new successes with 
steel, 4luminum and light alloys. 

Whether you arejconcerned with the improvement of your 
ith developing wholly new ideas, you are 
our problem, without ar guess TUBE 
nc. ), Vouisville 1, Kentucky. 


TUBE TURNS Zpings fo Sudusty 


present product or 







TURNS 
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from One Source 


saves you 
time and headaches 







WESTERN offers unusual skill and 
ingenuity —and facilities for pro- 
ducing complete a wide range of 
shapes and sizes, on a quantity 
production basis 


Hundreds of buyers of precision screw ma- 
chine parts are saving themselves time and 
trouble by use of Western’s skill, experience 
and equipment for doing the work completely 
and flawlessly to specifications. Simple or com- 
plex pieces or assemblies, from fine wire size to 
45%” round — all secondary or finishing opera- 
tions, including precision grinding, heat-treat- 
ing, pentrating....As samples of the wide 
range, take the parts illustrated. The small 
parts are made fast and accurately in one 
operation — and the smallest is only .060” in 
diameter, .150” long. The large Diesel engine 
stud is over 17” long, turned and ground from 
heat-treated alloy steel, not a tool mark on it, 
134” National Fine ground threads exceeding 
Class 4 fit....Save yourself headaches, de- 
lays, high costs by getting Western quotations 


This stud is 
over 17” long, 


7 a precision job 
and recommendations — act now on com- pe one Sead. 
ponents for post-war products. like finish. 





a _ hireratt Products bivision 
Western Automatic 


Machine Screw Company 
724 Lake Ave., Elyria, O. 








Precision Parts and Assemblies Since 1873 





_ provisions. 






may be tilted to any angle, permitting 
worker to operate at one position and 
so facilitate the inspection of parts o 
assembly operations. 

The positioner is provided with 
new built-in “Standard” variable speeg 
transmission and hydraulic cylinder for 
definite power control with a single 
% hp, 110, 220 or 550 volt electric mo. 
tor. There are no belts or clutches, 
Instantaneous starting, stopping and 
reversing is provided by a foot oper. 
ated switch controlling the driving 
motor. 


The Beveridge 
Formula for Decay 


(Continued from page 15) 


ment, this abolition would have to be 
undertaken.” He also says, “Full em- 
ployment means ensuring that outlay 
in total is sufficient. Only the State 
can ensure that ... The State can- 
not escape ultimate responsibility for 
the general direction of outlay by refer- 
ence to social priorities, however much 
it may be guided in its direction by 
preferences expressed by citizens, in 
buying as well as in voting.” 

“It should be accepted as a general 
citizen duty,” the author says, that 
workers should take jobs wherever 
labor at fair wages, and what are fair 
wages is to be determined by the State, 
is in demand for “service means doing 
what is wanted, not just pleasing 
oneself.” 

These requirements are essential in 
any type of over-all planned economy 
and so also are the other Beveridge 
The State must run the 
show, the whole show, and no fooling 
about it. He makes it crystal clear that 
there can be no successful planned 
economy without dictatorship. 

“Full employment,” Sir William 
maintains, “cannot be won and held 
without a great extension of the re 
sponsibilities and powers of the State 
exercised through organs of the central 
Government. No power less than that 
of the State can ensure adequate total 
outlay at all times, or can control, in 
the general interest, the location of in- 
dustry and the use of land. To ask for 
full employment while objecting 
these extensions of State activity is t0 
will the end and refuse the means.” 

There will be many critical reviews 
of this book. A masterly one has been 
written by Professor Harley L. Lutz, 
of Princeton, for the Tax Foundation. 
It is entitled “A Short Cut to Serfdom. 


— 





Every Day There Is a 
Chance to Do Something 
for Our Fighting Men. 
Let's Do It 
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TRIBUTE TO THE BATH 


fon Gemekes¢ BENNSALT CLEANERS 


REG. U.S. PAT. OFF. 


@ The first ship built in America, the “Virginia,” 
was launched from the shores of the Kennebec in 
1607. The Bath Iron Works Corporation is carry- 
ing on the tradition of the Kennebec today, 
launching destroyers like the one above. At its 


present rate of production, B.1.W. produces in one - 


year more than twice as many of these ships as 
were launched by them during the entire World 
War I. Our hats are off to the men and women 
who have made possible this enviable record. 


How fine these shipe are is well expressed in the 
following extract from a letter written by the com- 
manding officer of the destroyer pictured above: 

“A word of praise for the grand job the Bath Iron 
Works did on the ship. She has been through h—I 
and high water and never failed us. Keep on building 
ships as fine as this ... We have put on nearly one 


PEN 
MAN 








1000 WIDENER BUILDING, PHILADELPHIA 7 PA. . eR 
“PHY SHUR Ho MINNEREOEE SOT AD OITE 


NEW YORK »* CHICAGO « ST. outs 


hundred and fifty thousand miles and she is as 
good as. new.” 


We of Penis Sult epi @t cis ial pane wonlie 
privileged to play in this outstanding achievement. 


Galvanized work on these ships is first cleaned 
with a Pennealt Cleaner to insure a finish which 
will withstand the extreme corrosive comditions 


of the sea. sees 

Paint stripping is another important use of 
Pennsalt Cleaners at the B.I.W. In fact there is a 
Pennsalt Cleuner scientifically designed for nearly 


every type of metal and maintenance cleaning. 


Our chemical engineers will be glad to demon- 
strate the benefits of Pennsalt Cleaners to you in 
your plant. No obligation. Write fully to our 
Special Chemicals Division, Dept. AA 


YLVANIA SALT 


TURING C 


PANY 















in 10 to 25 seconds 
.002" limits . . . 


made 


and held to 


These are samples of precision parts of ferrous and nonferrous alloys that 
have been made by BESSEMORE. On each of them, the screw machine 
work was completed within 10 to 25 seconds and .002" tolerances were. 
maintained. The grinding work is held to .0001" (tenth). Many of these 
parts were bottle neck problems in the war program. BESSEMORE spe- 
cializes in precision screw machine manufacture ... making more of them 
better. Our engineers will be glad to make recommendations without 


obligation. . . . Send us your blueprints. 


BESSEMORE 


PRODUCTS CO. 


13243 EAST WARREN AVENUE 
DETROIT 13, MICHIGAN 











Adhesive Patch Method 
of Testing Aircraft 
(Continued from page 23) 


ture under load since only about 1/3 
of the area is covered by patches. 

e. Finger tip control of load and 
rate of loading, and permits rapid re. 
duction in loading in the event of 
imminent failure due to a localized 
weakness. 

f. Load is automatically relieved on 
failure. 

g. Readily permits loading to limit 
loads and unloading to determine if 
any permanent set has occurred up to 
operating loads. 

h. Ideal for dynamic and fatigue 
testing of structures. 

i. Aircraft can be tested without 
turning over on their back. 
j. Safety to personnel 

tests. 

k. Minimum personnel actually re 
quired to conduct tests. 

l. Better accuracy of loads and their 
distribution. 

In the Dead Load Method the wings 
of the static test airplane must be in- 
verted in order to get the shear, bend- 
ing moment, and torsion in the proper 
direction for any particular design con- 
dition. Thus all the load is piled on 
one surface, giving a +100 per cent 
and 0 per cent distribution between the 
surfaces. However, the actual aero- 
dynamic loads for most airfoils are dis- 
tributed approximately +20 per cent 
and —80 per cent respectively. 

The 100 per cent positive loaded sur- 
face should have only 20 per cent posi- 
tive load whereas the other surface, 
which has no test load, should be loaded 
to 80 per cent negative load. To test 
wing structures by this method, the 
designer may be forced to design wing 
ribs and skin panels for static tests 
instead of for flight loads. The exact 
pressure distribution, in the right ratio 
and direction, can be obtained with the 
Adhesive Patch Method. Some airfoil 
sections have pressure distribution 
ratios of —90 per cent and +10 per 
cent or greater. The test set-»p of 
wings having such sections can be sim- 

(Turn to page 92, please) 
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DIAMONDS for Production 


RE-SET-ABLE * BIG-HED-NIB 










Actual Size Photo 
3 Carat Size—Common 
ye" Shank—$36.00 ea. 


LOC-KEY-SET 





(Trade Marks Registered) 


2 RE-SET-ABLE adds co life of your diamond 


No. 24 CN RE-SET-ABLES are now selling 
in 100 lots. Ask for easy No. 4 Catalog and 
Grinder’s Instruction Card. Shows sizes to 
fit your machines. Tools backed by service 
unequalled. 


Factory Branches 
Jobbers 
Everywhere 


DIAMOND TOOL COMPANY, Not inc. 


No. 60-CN. 


938 E. 41st Street 


All diamonds are LOC-KEY-SET for 


by Patented Proces More work per carat. Exclusive pat- immediate shipment . . . Tools numbered on Your 
VU. S. Pat. 2,351,74 ented setting is tender to the diamond . in units of 4 carat (No. 1 size) and lettered Precision Grinding 
‘ : Holds firmly .. . Protects from damage to denote quality of diamond and style of ~ Production Line 
1 6 . - . Guards against breakage. mounting . . . 3 grades—-Common (C), 


Medium (M), Select (S). (24-hour reset- 
ting service $1.00 postpaid.) Bigger stones 
in C grade are genuine economy in dia 
mond use. For large wheels we recommena 


SHELDON M. BOOTH, Pres 
CHICAGO 15, Ill. 


4y 


Equip Now 
with 


“RE-SET-ABLE™ 


Diamond Tools 





























90 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 

















Inside an engine, Pedrick 


Silcoating gives extra protection 


TAKE NO CHANGES on new rings that may scratch or 
scvif the cylinders. Pedrick rings are Silcoated to cushion 
the cylinder walls against damage during the critical 
weer-in period. They seat quicker with safety. 

Vedrick Silcoated rings are also Heat-Shaped for 
fur'her wear-in protection. This is a patented, exclusive 
prevess. It means correct shape, exact tension, and 
prc er flatness, all of which contribute to quicker, safer 


seating, and longer, economical service. 






NO "HAT YOU'VE GIVEN TO THE RED 
CRO” |, INVEST IN MORE WAR BONDS 


April 15, 1945 








yy SR 


of Silcoating treatment 


Close-up of rings coming out 


Ring quality plays an important part in engine per- 
formance. Whether installed at the factory as original 
equipment, or whether used in Engineered Sets for re- 
conditioning, Pedrick precisioneered piston rings help to 
make satisfied vehicle owners by delivering longer, 
trouble-free service. 

Witkeninc Manuracturine Co., Philadelphia 42, 
Pa. In Canada: Wilkening Manufacturing Co. (Canada), 
Ltd., Toronto. 


e 


frrecisioneered PISTON. RINGS 
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An EF installation of gas-fired furnaces with 
Quenches and gantry cranes for various an- 


We build both continuous and waa 


Batch Type Furnaces ‘ 
For Production Work 


We build them in single units or in batteries; in any size or any number of 
units required—for handling most any size product or for any process. 
The above furnaces for handling heavy parts and the furnaces below for 
handling very small products are examples of EF batch type installations. 
This company has also made some outstanding continuous installations for 
automatically handling products ranging in size from small springs and bolts 
up to railway axles; also structural shapes up to 90 feet in length. 
Contact us regarding your furnace problems. 

No Job Is Too Large Or Too Unusual 


The Electric Furnace Co., Salem, Ohio 


Small parts such as gears, pinions, bolts, 
Oil, Gas and bearing parts, and other products are gor 
urized in rotary gas carburizers such as 
Electric Furnaces shown below. Sizes shown are handling 500 
and 1000 Ibs. per hour. 
























































FURNACES fictive 


For Every Heating and Heat Treating Process 












































Aluminum Brazing Carburizing Nitriding 

Annealing Drawing Normalizing 

Billet Heating Enameling Soaking Pits 

Bright Annealing Forging Scale-Free Hardening 
Bright Hardening Hardening Quenching Machines 
Copper Brazing Malleablizing Ceramic Kilns, etc. 
Controlled Atmosphere Silver Soldering Process Heating 


















We Build the Furnace to Fit. Your Job Sul> 


THE ELECTRIC FURNACE CO. @=2 


SALEM, OHIO en nett 


























plified by omitting the compression 
patches and by loading the tension 
patches to —100 per cent loa: since 
the difference is small and since both 
positive and negative wing loa< cond. 
tion tests are conducted. 

An excellent example of the ‘import. 
ance of proper distribution of loads be. 
tween upper and lower wing surfaces 
was demonstrated in static tesis eon. 
ducted at Wright Field on a plywood 
wing of an airplane used by the AAF. 
A number of failures of this wing was 
experienced in service. Dead Load tests 
were conducted on a new wing and on 
a wing having considerable time in 
service to determine the extent of de- 
terioration of the wood or glue under 
service conditions. These tests showed 
both wings to be equal in strength, 
failure occurring in the spars at 115 
per cent design load. Since many acci- 
dent reports indicated that primary 
failure occurred in the plywood covered 
leading edge, a special test (see draw- 
ing) of the wing was made with tension 
patches on the upper surface (lower 
with wing inverted for the test) of the 
leading edge for negative air loads over 
the L. E. section, dead load on the 
lower surface of the L. E. section for 
positive air loads, and dead load on the 
fabric covered portion of the lower 
surface of the wing aft of the front 
spar. Failure of the inboard ribs oc- 
curred at 55.7 per cent design load due 
to tension failure of the light plywood 
gusset at the attachment of the leading 
edge block and the lower rib chord. Due 
to the long span of this rib chord, the 
loads produced a tensile stress, from 
bending, of sufficient magnitude to 
cause failure of the gusset at its free 
edge. In the dead load tests this edge 
of the gusset was subjected to compres- 
sion stresses from bending. This point 
of weakness was substantiated by dis- 
covery of similarly cracked ribs on a 
service airplane and similar failures on 
crashed airplanes. 

Experience with tension and compres- 
sion patches shows that sponge rubber 
of one inch thickness has no effect on 
the stress distribution or on the shear 
and compression wrinkle patterns of 
the skin. Since only approximately 
1/8 of the surface is covered by patches, 
there is ample room between the patches 
for observation of the structure under 
load and for installation of strain 
gages. 

The finger tip control of loading by 
the hydraulic system is ideal in that, by 
proper design of the test set-up, it 1s 
possible for one operator at one control 
valve to load or unload the structure at 
will. Design requirements speciiy that 
no appreciable permanent set © yield 
of the structure shall occur a’ limit 
load, defined as the maximum ex»ected 
load in service. Thus in the tes! pro 
gram it is a simple matter to che \ for 
this requirement. With the operation 
of increasingly larger aircraft °° ex 
tremely high gross weights ani cor 
respondingly lower load factors, the 
importance of dynamic and fitigue 


(Turn to page 94, please) 
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save money 





High-solids lacquers mean thicker coats. . . therefore 
fewer coats. This saves you money—in the five ways 
shown, and perhaps others as well. You can estimate 
just how large your savings will be when you get the 
full facts from your own lacquer supplier. Ask him 


about the ew high-solids lacquers he is developing. 


You save assembly time with 
high-solids lacquers. Each fin- 
ishing operation on assembly 
line and on feeder lines is 
speeded up. 





High-solids lacquers provide a lifetime finish on metal, 
fabric, leather, rubber, paper, or glass. +3 ask vouR — 
LACQUER 
SUPPLIER 
for details. Hercules makes 


HERCULES SG 


HERCULES POWDER, COMPANY MeosIBUTe 


INCORPORATED 





964 Market Street, Wilmington 99, Delaware CL-51A eee ck avo Oe 
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tests of aircraft structures has beg 
realized by the industry. This systen 1 
can be used directly for such investiga Fe 
tions by manual or automatic opera 
tion of the control valve. 

Depending on the capacity of th 
pumps and volume of the hydsauli 
system the load can be applied in 
matter of seconds or minutes, com 
pared to hours by the Dead Loa 
Method. This time factor is extreme} 
important in the testing of wood sirus 
tures since the strength of wood j 
affected by the time of loading. Th 
strength allowables for wood are basej 
on a loading time of only three second; 

A very definite advantage ef thi 
system is the control at or near failur 
of the structure. By use of a bus 9 
common hydraulic supply system thd 
pressure is automatically relieved oy 
sudden failure, allowing time to shy 
off the loading valve and prevent fur. 
ther damage to the structure. Whe 
failures are incipient, the operator can 
stop or control the rate of loading t) 
permit close observation and study, 
With dead weight loading it is gen. 
erally difficult to distinguish the pri- 
mary cause of failure from the sec 
ondary effects due to the extensive 
damage resulting from the potential 
energy of the dead weight. 

With the Adhesive Patch Method i 
is not necessary to turn the airplan 
on its back or to disturb the structure 
by cutting holes or building in special 
clips or fittings for loading points. The 
rubber pads can be easily removed by 
a solvent without affecting the struc. 
ture. These are important factors in 
testing large aircraft, particular! 
when proof tests must be conducted on 
a complete flight artick. 

Utilization of hydraulic loading sys 
tem with this method assures maximum 
safety to test personnel. In the cases 
of failures of wood struetures and ten- 
sion failures of metal structures with 
the Dead Load Method, the structur 
usually ends up on the floor, even with 
supporting jacks just free, due to the 
sudden release of potential energy d 

= the weight. By necessity a, 
must’ remain near the structure for 
MECHANICS UNIVERSAL JOINT DIVISION handling jacks and observation of th 
Borg-Warner Corporation structure. Any complete collapse is 4 
2020 Harrison Avenue, Rockford, III. Detroit Office, 7-234 G.M. Bldg. (Turn to page 96, please) 
























































MECHANICS Roller Bearing UNIVERSAL JOINTS meet 
strict aircraft requirements for precision manufacturing so well 
that they are being used in Constellations, Flying Fortresses, 
bombers, fighters and trainers. This high degree of universal 
joint production excellence is available to makers of cars, 
trucks, busses, tractors, etc. 


The MECHANICS complete line of 
universal joints ranges from one 
weighing less that 1% pound and 
having 200 pounds foot torque, for 
airplanes; to ‘one weighing over 100 
pounds and having 50,000 pounds 
foot torque, for tanks. 




















































..« for better machining of to 


® Each machining job is different. ThredKut 99 
can be used straight or diluted to fit job require- 
_ments. Stuart Oil Engineers, “skilled in the art” ry J 

can adapt this perfectly balanced heavy duty ; Ar ed f Lo 

cutting oil to give the results vou are looking for. 


D. A. Stuart Oil Co., Limited, 2733 So. Troy Street, 
Chicago 23, Illinois. 


; FOR ALL CUTTING FLUID PROBLEMS 
D.A. Ctuart Hil CO. Stocks in All Principal Metal 
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Working Centers 






L M 7. 
ESTABLISHED 1865 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTEIB 
Apr 










































beer 
sten| 
tiga 
era 


ea THE TUBE IS THE HEART OF THE HOSE—INSIST UPON ITS BEING MADE OF COMPAR == 
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‘gy df No matter what type of fuel is conveyed through it—heavy Diesel L 
sonnel 


or high-octane aviation — the compar tube in Resistoflex flexible 


re for ‘ : 
hose remains unchanged even after years of constant service. 


of the 
e ig! Compar is immune to ALL fuels and oils. It cannot shrink, swell, 


rot, or slough off. 
- integrally bonded fabric reenforcement —or woven wire cover- 


ing — gives Resistoflex hose peak resistance to external abrasion, 
moisture, oil and general manhandling. 





Inquire today about Resistoflex gasoline and oil lines. They are 
made in various constructions and formulations depending upon the 
specific job they are to do. 


-RESISTOFLEX 


l 
Ate RESISTOFLEX CORPORATION, BELLEVILLE 9, N. J. 
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hee 2a DETR 
SERVICE ENGINEE 


SUST A FEW HOURS FRO 
Your Plant 


® i has 21 branch offices strategically” 
located to give you quick service. Thus, 
when you need a Detrex man, he'll be at your 
plant in a day at the latest—usually in four 
hours or less. 


All Detrex service engineers are fully qualified 

to help you use your cleaning equipment and chemicals to best 
advantage .. . to help train your operators . . . and to recommend 
how your present and future work can be handled most efficiently. 


For the right answer to your metal cleaning requirements—in a hurry 
—get in touch with the nearest Detrex office listed below. 


DETREX SERVICE HEADQUARTERS IN PRINCIPAL CITIES 





BIRMINGHAM 3, ALABAMA 
BOSTON 16, MASSACHUSETTS 
CHICAGO 5, ILLINOIS 
CINCINNATI 2, OHIO 
CLEVELAND 15, OHIO 
DALLAS 1, TEXAS 
DAYTON 2, OHIO 
DETROIT 4, MICHIGAN 
INDIANAPOLIS 4, INDIANA 
KANSAS CITY 6, MISSOURI 
LOS ANGELES 21, CALIFORNIA 


DET I 


13001 HILLVIEW AVE. $ 


MICHIGAN /, 


MERIDEN, CONNECTICUT 
MILWAUKEE 3, WISC. 
NEW YORK 1,N. Y 
PHILADELPHIA 7, PA. 
PITTSBURGH 22, PA. 
PROVIDENCE 3, R. |. 
ROCHESTER 4, N. Y 
SAN FRANCISCO 5, CALIF. 
ST. LOUIS 10, MO. 
TOLEDO 2, OHIO 








BUY 
MORE BONDS 


DETROIT 27 ° 








safety hazard and generallly results jp 
damage to steel scaffolding, jacks, jigs, 
and scales and in further damage ty 
the remaining structure. 

Some other methods used by the in. 
dustry for testing aircraft structure 
hydraulically are as follows: 


a. Tension Bolt Method: Holes are 
drilled through the structure for apply. 
ing loads by tension rods, attached to 
bearing blocks at various points along 
the spars and ribs on the opposite spr. 
face and extending through the struc. 
ture. 


b. Formers Method: Utilizes heavy 
formers made in halves and accurately 
fitted to the exterior surface. They are 
bolted together and must have suff. 
cient rigidity for taking off the load by 
cables or rods, properly located at the 
center of load for the area. 


c. Clip Method: -Uses an especially 
made structure having clips or fittings 
built in expressly for taking off loads 
by means of cables or rods. 


d. Combination of Methods: Such 
as Adhesive Patch and _ Formers 
Methods, Adhesive Patch and Dead 
Load Methods, Formers and Dead Load 
Methods, etc. 

The Adhesive Patch Method is the 
only one which distributes the loads 
properly between surfaces and which 
makes possible the testing for negative 
pressures. The Tension Bolt and Clip 
Methods affect the basic structure by 
adding holes or slots, which may occur 
in critically stressed areas. Such ef- 
fects are not desired on flight articles 
for proof tests. 

Although more time is required in 
making set-ups for the Adhesive Patch 
Method the overall time required for 
tests is not appreciably more, consid- 
ering that accurate investigation and 
additional research is made _ possible 
and that only minimum actual test per- 
sonnel is required for operation of 
valves, reading deflections, and observ- 
ing the structure. Furthermore, as 
equipment is developed and more ex- 
perience is gained in the use of this 
method it is believed that the total time 
required for structural tests wil! com- 
pare favorably with that for the Dead 
Load Method. 

It is the opinion of the author that 
the Adhesive Patch Method wil! replace 
other methods for structural testing of 
aircraft and will be used more e& 
tensively in the future to investigate 
the effect of dynamic and fatig::¢ loads 
on aircraft structures. 


AC Workers Share Rides 


With a percentage of 4.5 riders pe 
car as compared to the national goal 
of 3.5 riders per car, the Ionia plant 
of the AC Spark Plug Division of Get 
eral Motors was cited by the Cffice of 
Price Administration as the first I 
dustrial plant in the nation to receive 


“a special award for the outstanding 


excellence of its employes’ share-the 
ride program. 
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The centrifugal principle in the 
new Holley CENTRI-VAC Carburetor 
Governor provides sharp, positive, 
trigger-like control which gives the 
driver maximum power and per- 
formance at all times, as well 
as instant throttle response at all 
R.P.M.’s under the governed speed. 

Thus maximum engine perform- 
ance is combined with maximum 





engine protection and many impor- 
tant operating economies — advan- 
tages which have already led to its 
adoption by leading truck manufac- 
turers. Few new automotive products 
have met with such quick acceptance. 
The Holley CENTRI-VAC is also 
very easy to install. Your inquiry 
will bring complete engineering 
details promptly. 


HOLLEY CARBURETOR COMPANY 
5930 Vancouver Avenue, Detroit 4, Michigan 





AIRCRAFT « AUTOMOTIVE + MARINE 
CARBURETORS ano ACCESSORIES 
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Super State 
Cartels 


(Continued from page 18) 











































ment should be vigilant in opening and 
preserving trade opportunities abroad 
for American business and every effort, 
compatible with our national interest, Mia 
should be made to expand world trade. MMI 
Our volume of world trade, proportion. JF 
ately small as it has been, is of great 
importance to our economic life, par. 
ticularly to those industries largely de- 
pendent upon export business. But this 
foreign trade is not worth the price, if 
that price is abandonment of our com- 
petitive enterprise system and placing 
our domestic economy in a -totalitarian 
strait jacket. 

Finally we hear it said our participa- 
tion in super-state cartels is inevitable, 
The argument goes that most of the 


¥ 









a world has embraced cartels and there is 
eh nothing that we can do about it. Thus, 
Pos | , ois we are urged to climb aboard the cartel 
a! eae idee ope bandwagon, even though it means the 
amd sie, Gitte of tn ee destruction of a system at home which 

ali ° ° 
A SINGLE am mal world. has given our people the highest stand- 
‘ ard of living ever achieved anywhere at 

\ any time upon this earth. 

As Friedrich Hayek wrote in his ex- 
cellent book, “The Road to Serfdom,” 
UNIVERSAL nothing in social evolution is inevitable 


~~ unless thinking makes it so. Who can 

HOSE CLAMP be certain that other nations will re- 
main wedded to the cartel system? 

Events in Europe have not progressed 


FITS OVER 100 DIFFERENT HOSE SIZES far enough to indicate definitely the 


: . a political and economic desires of the 
@ Like the jungle lion, the UNIVERSAL is tops in the 


: people upon that continent. Nor are the 
field. It has unmatched clamping power; fastest clamp- English united in support of cartels. 


ing action; plenty of take-up; goes on or off in the least Only recently Prime Minister Winston 

time, without disconnecting the hose line; is easiest to Churchill called upon the Conservative 

p FOR use in hard-to-get-at places; is leak-proof, rust-proof, Party to make private enterprise versus 
SEN self-locking; won’t strip or loosen. collectivization, and liberty versus con- 
© Best of all—because a single size UNIVERSAL does | ‘T0l8, the issues of the forthcomils 

fit more than a hundred different hose sizes—it offers election. The London Economist weekly 


thunders that cartels and other forms 


every advantage for both production and service use, of ccllecticten oss ll of. tee Wal 


saving time and labor on every operation, and giving 





: : . leading Britain to disaster. 

complete satisfaction at all times... The Central + i 

UNIVERSAL is standard for U. S. Army and Navy _ Assume, however, that we ‘nate live 
No. 45-34 ar ay in a world which outside our borders 18 


wedded to the cartel system. Then we 
should use our great economic power 


Ga ae ave EQUIPMENT CO. coin Gn ha nase to give world leadership and direction 


(Turn to page 100, please) 






















.. for over 40 years 
THE PIONEER” § 
MANUFACTURER @ 


| AUTOMATIC CHUCKING EQUIPM' NI 


gh “essccczcc=| POTTER.& JOHNSTON MACHINE 50. 


y oat - ey (@liminates cut-up terrain, mutilated concrete decks ond runways) 


[UNIT CRANE @ SHOVEL foam womnecamsconsn PAWTUCKET, RHODE ISLAND # 
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| SKILL... 
IN ENGINEERING AND PRODUCTION 
WORKS FOR YOU AT 


TOUREK! 


It is our business to work for you—to 
produce screw machine products which fully 

meet your exact specifications. To do 
this, we have fully coordinated the vital 


tels. 
ston 
tive 
"SUS 
‘on- 
ing 
kly 
rms 
sps 


factors of engineering “know-how”. . . . modern 
equipment .. . and manufacturing experience! 


Precision? Why, it has been a “must” at 
Tourek for twenty-five years. 


live 
3 is 


Why not consult us now about your post-war 
requirements for screw machine products? All 

our skill in engineering and production is 
available to produce for you... in any quantity 
...in any alloy... and in any size up to 2 5/8". 


J. J. TOUREK MFG. CO. 
4701 W. 16th Street Chicago 50, Illinois 


| TOUREK 











(MAKERS OF THE FAMOUS 
TOUREK BALL JOINTS 
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FOR TOUGH CLEANING JOBS. 
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20 Multi-Duty Self-Cleaning 
Filters like this one clean the air for the new 
G-E jet-propulsion engine plant, filtering the 
astounding total of 1,732,800 cfm of air. High 
efficiency is obtained with Multi-Duty Filters in 
removing soot and dust particles. Thus, they 
protect air conditioning equipment, plant ma- 
chinery, precision production and provide more 
healthful working conditions. Choice of three 
types of filter panels, depending on dust condi- 
tion and operating requirements. Continued im- 
provement in the Multi-Duty Filter illustrates 
the AAF policy of “good enough is not enough 
if better is required.” Ask for Multi-Duty Bul- 
letin No. 241-A. 
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The. filter panels in the cur- 
tain overlap like shingles when 
in the air stream, but are sep- 
erated and individually cleaned 
and re-oiled as they pass 
through the oil bath. 





















AMERICAN AIR FILTER COMPANY INC. 


449 entral Avenue, Louisville eo k 








y —In Canada, Darling Bros , Ltd., Montreal. P.Q 









toward a more universal adoption of th 
competitive enterprise system. For in 
stance, when the war in Europe end 
there will be billions of dollars of Leng 
Lease material that can be converted 1 
peacetime industrial use—perhaps , 
much as thirty millions worth. In di 
posing of that surplus material in th 
countries in which it is stored, let , 
attach a condition that none of it ma 
be sold or given to any enterprise tha 
is a party to any cartel arrangemey 
There have been suggestions in Cop 
gress that the surplus war materia] jy 
this country should not be sold to mo 
nopolistic enterprises. There is no reg, 
son for any less exclusive requiremen# 
for the disposal of surplus materi; 
abroad. 

Again, why should not Congress ep. 
act legislation making it unlawful fy 
America to lend money to foreign en. 
terprises participating in cartel ar. 
rangements. Such action would apply 
to foreign loans the prudence and con. 
mon sense exercised at home by bank. 
ers against lending to enterprises en- 
gaged in practices destructive of their 
markets. 

Pending before the Senate are the 
Bretton Woods Monetary Agreements, 
One of these provides for establishment 
of the International Bank for Recon. 
struction and Development with a capi- 
tal of eight billion, eight hundred mil- 
lion dollars, of which our Government 
would be obligated to provide two and 
three-quarters billions of dollars. In 
ratifying that agreement, why should 
not the United States Senate attach a 
reservation providing that no part of 
this sum may be loaned to any enter- 
prise participating in cartel arrange 
ments. We also could shut out of our 
rich market foreign monopolists set on 
discriminating against us and thereby 
driving us into a totalitarian economy. 
These countermeasures are not being 
proposed as things to be done, but 
merely suggested courses of action 
open to us as protective measure 
against countries, if any there be, at- 
tempting to strong arm us into carte 
arrangements. 

Let us not be beguiled by emotional 
appeals and glittering promises, but let 
us give sober reflections to the Wall 
Street Journal’s recent observation that 
“No people ever entered the compulsory 
state through a door on which the price 
of admission was plainly posted.” 
Through the doors of cartels---super 
state, government-controlled and pr: 
vate—lies the road that leads to Ne 
tionalism, Isolationism, Totalita:ianis™, 
and finally, to another disastrous war. 


Steel Output 


The operating rate of steel co: :panies 
having 94 per cent of the sieel & 
pacity of the industry was 9.6 pe 
cent of capacity for the week begil« 
ning April 2, compared with 95.9 pe 
cent one month ago and 99.5 per cet 
one year ago. 
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chance of surface ¢racks due to high frictional 
temperatures encountered in grinding. 

Red Ring Rotary Shaving Machines correct gear 
=~ cutting errors of helical angle, profile, eccentricity 
rt of and roughness for any type of aircraft gear. Gears 





anter- from %” to 36” P.D. can be crowned to eliminate 
ral the danger of end bearing. 
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per i SPECIALISTS IN SPUR AND HELICAL INVOLUTE GEAR PRACTICE 
cent 3% «ORIGINATORS OF ROTARY SHAVING AND ELLIPTOID TOOTH FORMS 
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BUELL 


Why not investigate the possi- 
bilities of the Buell Air Com- 
pressor for your Post War 
Production. The many ways in 
which it can serve your needs 
may surprise you. Thousands are 
in active service in Canadian 
fighter and bomber planes. Their 
precision workmanship, demanded 
in aviation products, assures long 
service without frequent parts re- 
placement. Designed for com- 
pactness and light weight, they 
will fit into surprisingly close 
quarters. 


Put Air to Work! 
It is Clean, Powerful 
and Reliable! 


Write us, advising all details as 
to volume and pressure, etc., and 
our engineers will gladly aid you 
in solving your problem. We 
specialize in small, high speed 
compressors of the highest 
(quality. 


MANUFACTURING CO. 


Dept. AA 2975 Cottage Grove Ave., Chicago 16, lil. 








New Produeis 
(Continued from page 42) 


(6-32 thread) and plain shank for riy 
eting. These, as well as the grooyed 
stud, are provided in various lengths ty 
suit application requirements. 


Portable A-C Test Sets 


Two portable a-c test sets, capable of 
supplying smooth test voltages from i 
to maximum rated voltages (2900 and 
6000 volts), have been added to the 
line of the General Electric Company, 
Schenectady, N. Y. Either set can op- 
erate from any 115-volt, 50- or 60-cyele 
outlet, and both have a capacity of 
2000 volt-amperes. The units were de. 
veloped especially for testing Diesel. 
electric locomotives larger than 600 hp, 


G-E 2 KVA test set 


but have many industrial testing ap- 
plications such as generators, motors, 
motor parts and appliances. 

Both sets consist of a dry-type set-up 
transformer, variable- voltage auto- 
transformer, two indicating voltmeters, 
voltmeter selector switch, signal lamp, 
air circuit breaker with magnetic over- 
load trip and a supply switch. Two 
15-ft shielded test leads with insulated 
handles and a 15-ft supply cord with 
plug are also included. One of the in- 
dicating voltmeters is used to measure 
voltages up to half of the maximum 
rating, and the other up to ful! test 
voltage. 

(Turn to page 104, please) 





Horizontal 
ROTO-MATICS 


When high production is in 
demand on your machining 
problems your requirements 
can be met with a Horizontal 
Roto-Matic. Continuous, non- 
indexing operation together 
with roughing and finishing 
spindles insure maximum 
output. Bulletins 110 and 120 
are available for suggested 
solutions to your problems. 


Davis and Thompson Co. 


Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. 


Milwaukee 14, Wisconsin 


No. I-A Continuous Rotary 
Drum Type Miller 








PROPELLER 
CUFFS 
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| Ring Leaders 
| wnt 
Since the earliest days of the automobile, American Hammered has consistently 
supplied piston rings that are a year or more ahead of the field. One American 


Hammered development quadrupled the flying time between engine overhauls 


in Allied war planes. Koppers Company, Inc., American Hammered Piston 


Ring Division, Baltimore, Maryland. 





AMERICAN HAMMERED 


Flerille Power Set-Up 


There's a FLEXIBLE POWER Set-Up especially designed for every type of engine 





Sec ce 


—designed to cssure, over a long period, maximum engine efficiency .. . mini- 
mum fuel and oil consumption. Each FLEXIBLE POWER Set-Up includes just the 
right combination of American Hammered COMPRESSION ... FLEXIBLE POWER 
...and FLEXIBLE OILCUTTER Rings. FLEXIBLE POWER! Pioneered by American 


Hammered ...tested on the Proving Grounds of global warfare. 





American Hammered 


Piston Rings (ses 


A @eoerrtaew PRODUCT 
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On freight cars, in warehouse stock piles, in the processing department—at any 
accesible spot where proper current is available the Identometer can be set up 
for rapid, positive tests to check material against specifications by comparing heats. 
Attach a known sample to this handy, portable instrument and the operator 
can test any number of pieces to check the quality for accurate control. 

An operator, with only a few hours training, can use Identometer to test most 
rolled or forged ferrous material and provide a safeguard against error. Read 
the whole story of this new metallurgical tool!—What it is and how it works is told 
in Bulletin 4D. Address—Dravo Corporation, National Department, 300 Penn 


Avenue, Pittsburgh 22, Pa. 
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7 
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|DRTOMETER 


AN ELECTRICAL INSTRUMENT FOR THE INSTANT AND ACCURATE 
IDENTIFICATION OF MOST ROLLED OR FORGED FERROUS ALLOYS 
BY THE USE OF REFERENCE SPECIMENS 
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Pneumatic Disk Brakes 


The James L..Entwistle Co. of Pay. 
tucket, R. I., has recently announceg 
manufacture of an improved line of 
pneumatic disk brakes for use on mo. 
tors or an any other rotating equip. 
ment where a quick, smooth stop jg 
required. These brakes include an ad. 
justable torque-control unit which per. 


JLE brake and torque control unit 


mits adjustment of braking torque 
from any remote position without 
change of brake adjustment. 

JLE brakes are available with or 
without the Entwistle control unit in 
single, double or triple disk with torque 
ratings of 100, 200 and 300 lb ft. 


New Series of 
Vital Diesel Oils 


A new series of Vital Diesel oils, 
SAE 10 to 50 inclusive, is offered by 
E. F. Houghton & Co., Philadelphia, 
Pa. These oils are of the detergent 
type embodying highly stable solvent- 
refined stocks, given a special treat- 
ment which renders them resistant to 
oxidation or formation of sludge or 
corrosion of bearings. They conform to 
U. S. A. Specifications 2-104B covering 
heavy-duty lubricants. 








Improved Taber Abraser 


An improved Taber Abraser, de- 
signed and manufactured by Taber In- 
strument Corporation, North Tona- 
wanda, N. Y., is now available in a 


Taber Abraser 


complete testing set. The testing set 
includes a Taber Abraser, with all ac- 
cessories, together with a specimen 
table for running tests under wet oF 
moist conditions. An illuminated mag- 
(Turn to page 106, please) 
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Ware and tell us any problems you 
may have on precision parts. Here, in 
one organization with two great plants, 
are ALL the facilities the most complex 
production problem requires . . . from 
engineering skill through all phases of 
machining. Long before the war, our 


DETROIT PLANT 
and Administrative Offices: 
38100 Ryan Road, Detroit 12 


performance earned top rating in the 
industry. We’ve “come through” under 
total war output ... and we intend to 
stay at the top after Victory! We may 
have an open capacity on your require- 
ments now. Ask our Executive Sales 
Office to mail you a booklet covering 
our complete plant facilities. 


@ THE SUCCESS of the Aeronautical Products, 
Inc. Helicopter, designed and built by our own 
craftsmen, promises new accomplishments in the 
post-war age of flight. 


PRODUCTS, Inc. 
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Never In Headlines 
...- Often Tu “The News! 


It's interesting how some things are taken for granted. For 
instance, the superlative performance of screw machine prod- 
ucts made by The Chicago Screw Company. 

These precision parts function faultlessly in aircraft, trucks, 
tractors, automobiles, diesel and marine engines, radios, and 
in many other units where hardened and ground parts are 
utilized. Our parts are never mentioned in headlines, but the 
units of which they are an integral part are often in the news 
because of sensational accomplishments . . . When YOU need 
a dependable source of supply for precision-made, close- 
tolerance screw machine products, you'll 






















nifier for the inspection and examin 
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The wearing action of the \braser 10 
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liquids and for hot surfaces, if used future. 
with the prod type thermocouple. compete 
The body design of the instrumen@reconve 
elevates the scale to an angle that offfmany c 
fers maximum reading ease in all change: 
working positions and also minimize§ing out 
side reflections on the scale glass. Dud quires 
scale is standard with readings of: 0 tithe pa: 
500 F and 0 to 1000 F, 0 to 750 F andi given 
0 to 1500 F, or, 0 to 1000 F and 0 to organiz 


Lightweight Pyrometer 


A portable pyrometer weighing op 
1% Ib has been brought out by ¢ 
K. H. Huppert Company, Chicago, | 
It is particularly adapted to readin 
the temperature of molten metals ( 
clusive of ferrous metals), hot air g 
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find us an alert, progressive organization 2000 F, or equivalent C. me 

adequately prepared to serve you. good je 

a will b 
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HE CHICAGO Screw Co. Who Are I 
ESTABLISHED 1872 Right at the Front | 

1026 SO. HOMAN AVENUE CHICAGO 24, ILL. B proces: 
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Complete Arc Welding Flying 


MECHANICAL DESIGN ¢ PRODUCT 
Consultation } DESIGN « DEVELOPMENT OF PRODUCTS 
and Service on )AND PRODUCTION PROCESS MACHINERY 
AUTOMOTIVE DESIGN « LAYOUT& DETAIL 
Phone: Harrison 7747 
FRANCIS AND CAPPELLE 
1616 Transportation Building, CHICAGO 5, ILLINOIS 




















and Materials Handling Service § utilize 
AC and DC Electric Arc Welders and traines 
Electrodes, Welding Positioners, Elecriti® the 59 
Hoists and Crane ber of 

4559 W. National Ave., Milwer -e@ 14, Wis 1500t} 
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COLD FINISHED BARS * AIRCRAFT STRIP STEEL * COLD ROLLED STRIP STEEL 

COLD ROLLED SHIM STEEL * SHEET STEEL * ROUND EDGE FLAT WIRE 

TEMPERED AND ANNEALED SPRING STEEL * ROUND WIRES 
STEEL BALLS FEELER GAUGE + ORitt ROOD 


GENERAL STEEL WAREHOUSE CO., INC. '°°°.N; Kostas Ave 
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Posi (Continued from page 40) 
owal 
1g to represent his interests does not have 


“Eadithese required qualities. 
nstall ‘If plants are to be operated effi- 
spediiently and successfully there can be 
“conaly one leadership: Any outside in- 
ice Maerference with a part of management 
oldety union leaders will importantly 
jstroy the unity of purpose and co- 
weration which is so essential. 
‘We believe that union representa- 
in of any management group will 
pfinitely limit the opportunities of the 
mdividuals in that group. Foremen 
would no longer be able to function as 
members of management. Hence their 
thority and responsibility would have 
i) be changed. The consequences would 
ie decreased efficiency, higher costs of 
poduction, higher selling prices and 
| Breduced employment opportunity. 
‘i “One of the promises that will be 
made by those who seek to unionize 
wr foremen will greater security. This 
promise appeals to some foremen who 
are fearful that in the postwar period 
foremen’s jobs may not be available. 
“The greatest security is achieved 
by any individual through knowledge, 
experience, willingness and ability to 
do his job.. Competent foremen with 
GM need not fear for their postwar 
future. There is always a need for 
competent people. It is true that the 
reeonversion period will necessitate 
many changes. The necessity for these 
thanges is well understood. The work- 
ing out of a satisfactory solution re- 
quires understanding and patience on 
the part of all of us. This is being 
andi given intensive study by our entire 
0 ti organization. The work record of all 
members of management has_ been 
maintained. No one who has done a 
good job, prewar and during the war 
will be overlooked during the postwar 
period.” 
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Labor Turnover 


| (Continued from page 19) 


processes and new techniques. By build- 

Ig Moving assembly lines we saved 60 
——f Per cent in manhours. One such line for 
Flying Fortress wings enabled us to 
utilize unskilled labor, mostly women 
trained right on the job, and to produce 
the 500th B-17 wing in the same num- 
(, Wis ber of manhours as required for the 
1500th identical wing built in another 
ee Plant in stationary assembly jigs. 

Results of these methods brought the 
$ fm ‘ation high dividends in production and 
ome Saving of time. Against 6,121,000 
Pounds of airframes and spare parts 
Produced by 17,000 employes of one 
‘ompany in 1940, some 180,000 workers 
of the s2me company prodticed 180,000,- 
000 pounds in 1944. This means that an 
Merease of 665 per cent in personnel 
Paid off with an increase of 2840 per 
cent in production. This was typical of 
the entire industry and is the stuff that 
helps build superior air power. 
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Peacetime Products 1N THE WORLD OF 
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HARRIS 


PRODUCTS COMPANY 


CLEVELAND 4, OHIO, U.S. A. 


an 
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Specialized Rubber Engineers 
and Sole Manufacturers of 


Daflex VIBRATION IN- 
SULATORS (MOUNTS) 
Torfler BEARINGS 
Torflex COUPLINGS 
HARRIS COMPRESSED 
RUBBER BEARINGS 
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the EQUITABLE POLICY 


Since the war began we have devoted 
ourselves largely to the production of 
bearings to special dimensions and we 
expect that because of our wide expe- 
rience in their construction, these 
bearings will continue to be a large 
part of our output. However, we are 
now devoting an increasing amount of 
our facilities to the production of many 
standard bearings and we have just 
published our new 28 page bearing 
catalog showing in detail the complete 
line of Equitable Standard bearings. 
We continue to offer to work with your 
engineers in the design, application 
and service of any type of anti-friction 
bearing on which you may ask special- 
ized advice. Look to Equitable for 
bearing information for any type 
application, standard 
or special. 





Write for our new catalog 


No. 44 


BEARING CO. 


DEPT. Al © WALDEN, 


Inc. 


NEW YORK 





New Products 
for Aircraft 


(Continued from page 44) 


Flasher Operates Blinking 
Landing Field Lights 


The Reynolds Electric Co., Chicago, 
Ill., is introducing the Reco Thermo 
flasher No. 4188 which operates through 
a magnetic relay and lamps to mark 
the boundaries of emergency airplane 
landing fields at night. 

The new Reco Thermo flasher is sup- 
plied in a cylindrical metal container 
1% in. diameter by 1% in. long. The 
complete flasher weighs approximately 
two ounces. It is made with a standard 
four prong base for quick replacement 
in radio type sockets. Under normal 
conditions the unit will start flashing 
at 110 volts in from three to five 
seconds. 


Flush Surface Rivet 

A new flush surface rivet developed 
by The Glenn L. Martin Co., Baltimore, 
Md., is designed with a soft malleable 
head which flares out in the shape of 
a truncated cone from the stem with 
a thickened edge portion extending 
above its top surface. This edge, when 
the rivet is driven, is extruded as a 
flush extension of the head. 


Monroe Auto Equipment 
Company Expands 


Monroe Auto Equipment Co. has 
undertaken a million-dollar expansion 
program designed to boost production 
of hydraulic shock absorbers to 25,000 
a day, three times the 1940 level. Ad- 
ditional equipment, which will be paid 
for out of current earnings, has been 
ordered and will be delivered as soon as 
tool manufacturers can produce it. 

Triple-action hydraulic shock absor- 
bers will comprise the company’s pril- 
cipal postwar item. Other products will 
be a new type hydraulically suspended 
seat for cars, trucks, and tractors; 
plated plastics, rubber extrusions, 
shock absorbers for freight and pas 
senger trains, and hydraulic equipment 
for aircraft. 





For Ignition Switch Service; Di- Air Cleaners—Oll Bath and Pre- 
rectional Switches; Dove Tails s for Engine Protection 
MITCHELL DIVISION UNITED AIR CLEANER DIV 
Philadelphia, Pa. Chicago, Ill. 
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UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, Itt. 
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DIESEL ENGINEERS 
DESIGNERS and DRAFTSMEN 
FOR DEVELOPMENT WORK 


New High Power Engine @ ON OST-WAR POSSIBILITIES e 


Eastern Location @ Address Box 27% eh dad this Magazine 
Statement of avatlabdil 











PRODUCTS 





-| Heavy, medium and light stamp- \ 
ings in any quantity. A steady flow \ 
of production— when you want it. 


WORCESTER STAMPED METAL CO. 
9 Hunt Street, Worcester, Mass. 


QUALITY 
STAMPINGS 


QUAL'TY 
STAMP: NGS 
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TAKES MODERN EQUIPMENT 


ta produce “/amorrows 


STREAMLINED 
PRODUCTS 
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SAFELY 


CLEANING 
ZINC BEFORE 
CHROMATING 


Unless the surfaces of the zinc 
alloy die castings, zinc plated 
parts, galvanized or other 
products on which you are 
using the Cronak process or 
similar chromating techniques 





Plastic Materials 


in Aircraft 
(Continued from page 38) 


modulus of elasticity made them of 
questionable value, structurally. A 
change in approach to the problem was 
obviously necessary. Up to this time 
the resinous material had dominated 
the picture, the filler being considered 
only as an additive which merely modi- 
fied the material. The new trend is to 
put emphasis on the filler, the non- 
resinous component, treating the plas- 
tie as a binder. 

Early work had been done with 
natural and synthetic fibers with favor- 
able results; however, the introduction 
of glass cloth marked the turning point, 
or perhaps it should be designated as 
the true beginning of plastic structural 
materials. Studies of Fiberglas cloths 
laminated with various resins brought 
out several factors, first that the prop- 
erties of the material are different from 
those of metal, wood, or other materials 
commonly used in aircraft construction. 
In that the glass is in the form of very 
fine fibers, the failure of one fiber due 
to local redistribution is negligible. 
These phenomena to an extent can be 
compared to the elongation of metallic 
materials. It is reasonable to believe 
that this type construction is inherent- 





ly insensitive to the effect of notches, | 
thus the almost negligible effect of dis- | 
continuities caused by small, irregu- | 


are first made chemically 
clean, it is impossible to obtain 


a satisfactory, uniform and 
lasting finish of the desired 
corrosion-resistance. 


Grease, shop dirt and similar 
foreign matter must FIRST be 
removed... and here is 
where specialized Oakite 
materials and procedures will 
prove unusually effective. Not 
only do they RAPIDLY, com- 
pletely rid zinc surfaces of 
these accumulations, but they 
do the job SAFELY . . . leave 
zine coatings unharmed. A 
trial will convince you that 
they are QUICK-ACTING, 
easy-to-use...economical, too. 


Send for FREE Data! 


For FREE data PLUS helpful 
Oakite Technical Service on 
this and all your other produc- 
tion cleaning, write today .. . 


OAKITE PRODUCTS, INC. 
30H Thames St., New York 6, N.Y. 


Technical Service Representatives Located in All 
Principal Cities of the United Siotes ond Conede 


OAKITE by 


larly-shaped holes on a web of this ma- 
terial is explained. Secondly, it was 
noticed that although tensile strength 
of approximately 50,000 psi was at- 
tained, the Young Modulus though 
higher than other plastic materials or 
laminates was lower than aluminum, 
magnesium or steel, materials com- 
monly used in aircraft structure. The 
glass laminates showed a modulus of 
approximately three million psi as com- 
pared with ten million for aluminum, 
six million for magnesium and thirty 


million for steel. The third factor of | 
importance is the comparatively high | 


sound and vibration dampening quali- 
ties, a valuable asset to the aircraft 
manufacturer. With these factors in 
mind one can easily see the conventional 
concept of design will have to be modi- 
fied if the full value is to be derived 
from this lightweight, high-strength 
but moderately stiff material. 

Two types of construction using glass 
laminates are prevalent in present de- 
sign—all-glass laminates and _ glass- 
wood or glass-foam sandwich construc- 
tion. The outstanding example of the 
former type construction, the all-glass 
laminate, is the R-6 army helicopter 
cabin redesigned for plastic use and 
built by the Swedlow Aeroplastics Corp. 
and now in production at the U. S. Rub- 
ber Co. The entire cabin, forward of 
the firewall, is made of low-pressure 


Fiberglas laminate using fewer parts | 


and less production time than required 
for the original all-aluminum structure. 
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Specialized cleaning 


The latter type construction was used 
MATERIALS @ METHODS FOR EVERY CLEANING REQUIRE ned OCT 
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Compression oe Core Drills 
and Tension Wg . and Tips 
End Mills ‘“X i Tap Holders 
and Die 
Sinking Tools Centers 
H. S. S.-Stellite-Carbide 


T.C. Tipped 
Reamers Selig 
“ Spacing 
Adjustable Collars 
Spacing 
Close Center Collars 
Tap Drivers 


Shell End Milts 
Stellite Tipped 


N. M. T.B. 
Taper Adapters 


Adjustable 
Tool 


ountersinks Recessing ‘ Holders 
.$.$.&T.C. Tools 


FOR HIGHER SPEEDS...USE SCULLY-JONES 
STANDARD AND SPECIAL PRODUCTION TOOLS 


Where cutting speeds must be increased to keep pace with modern methods, 
Scully-Jones and Company tools will effect a substantial saving by increasing 
production, giving better finish, longer tool life at a lower cost per unit produced. 
Years of experience and engineering knowledge assure the correct tooling 
for your job. Our facilities provide prompt and dependable service. 
Kindly send drawing or specifications for quotations. 


Heavy Duty Tap Holders Square Hole Sockets “Feed as You Need” Chucks __ 
Cutter Chucks Plain Sockets Adjustable Extension Assemblies 
Cutter Adapters Hardened Sockets Facing and Chamfering Tools 
“Use-Em-Up” Sleeves Bearing Sleeves Wear Resisting Alloy Tools 

Plain Sleeves Shell Drills Heavy Duty Floating Holders 
Drill Sleeves Boring Bars Turret Lathe Tools 

“Use-Em-Up” Sockets Driving Bars Undercutting Tools 


Also Tools of Special Design to Meet Your Particular Machine Operations 
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by the Army in an experimental x 
monocoque fuselage of a BT-15 Cong 
dated Vultee trainer. 

The all-glass laminate tyne of , 
struction consists of buildirz up 
of resin impregnated cloth, «pplyin 
small amount of pressure. t) aggyyJ 
smooth surface and intimate -onta¢ 
tween the plies, and placi:-g the 
sembly in an oven for curixg, W; 
the resin is cured, the asse'nbly js 
moved from the oven, the paris trimy 
if necessary and assembled by cen 
ing, riveting or other ccnventioj ya 
methods. 

The glass-foam or glass-wood sqft Me 
wich construction is fabricated i 
similar manner except that a suital 
low-density sheet of a synthctic-forn 
resin or light wood is placed betwa 
two layers of glass cloth which hy 
been impregnated with a suitable 
pressure resin. The pressure and lq 
are applied and the sandwich is cu 
Attachment of sandwich-type sectiy 
is usually made through wooden 
other suitable inserts which are incl 
ed in the sandwich. The sandwich-ty 
laminates may function as a she 
resistant skin by improving the sti 
ness and thereby removing the problg 
of oil-canning, an ever present troul 
where skin-stressed aircraft design 
used. 








Other advantages of these aforeme 
If you are, you'll find at Agcurate, a specialized knowledge tioned laminates are the natu 
of this unusual spring material . . . a knowledge that is smoothness of the surfaces, the ease 
based upon research and experience in the material and making exact contours and the over 
its use and advantages in spring manufacture. Accurate has strength retention of surfaces whi 
produced many types of beryllium copper springs with close have been partially ruptured due 
control of tolerances and physical properties—the torsion gunfire, etc. Numerous other examp 
and compression brush springs and the aircraft carburetor of parts made of this low-pressure h 


strength glass laminate are fuel, wa 


idle valve flat spring shown here are examples. When your and oil tanks, wheel and other 4 Th 


“specs” or plans call for beryllium copper springs, Ac- 


w ae a . fairings, access and life-raft doof 
curate “know-how” in precision spring manufacture and 


pyrotechnic tubes, ammunition bo 


experience with beryllium copper are at your service. and many others. Several of the 
If you have a spring problem, whatever it may be, items have been made of other plast all 
Accurate engineers will be glad to help you work it out. type materials; however, in nea 


every case weight reduction and it 

provement was noted when the glali There 
laminate was substituted. An exampl bolt, ; 
of this is a 20-in. antennae mast WhiGl ig eve 
was originally made of a phenolic-it ofits) 
pregnated cotton duck laminate al ing 
weighted approximately one and thre there 
quarter pounds. The new Fiberg The 
laminate mast of the same lengi@l gg), 


Send for your copy of the new Accurate Spring Handbook. 
It’s full of data and formulae which you 
will find useful. No obligation of course. 






ACCURATE SPRING MANUFACTURING CO. vy; a 
= WAY \) i \ 
3811 West Luke Street © Chicago 24, Illinois SALLI 
SPRINGS © WIREFORMS ¢@ STAMPINGS 
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ALWAYS A SOURCE OF SUPPLY }= 
For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressc:, 
: Production Equipment. 
OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL ’ 
875 W. 120thgST. 
x be” EMERMAN MACHINERY CORP. curcaco aqui 
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tq The Spring Washer holds 








® 

wud all parts tight 

et 

nd in 

> gla There are 4 or more parts in most bolted assemblies—a nut, a 
xamp@ bolt, and 2 or more parts to be held together. So long as there 
whig is even the slightest pressure between the threads of the nut and 
lic-il of its bolt, the nut never budges; but meantime vibration is wear- 
e a ing all the other parts loose. Wherever metal touches metal 
thre] there is inevitable wear. 

rus That's why a strong spring washer must be used. Nothing but 


@ spring can retard this initial wear, and expand to hold the 
) whole assembly ‘tight. 

No matter whether you use a regular standard nut or one of 
the many fixed or lock-nuts, be sure to specify Kantlink wane 
washers for real bolted security. 

Let us send you samples—send details of your euaineaine. 

/ Test and compare them on the same job with any type of nut, 
or with ony other type of washer. 
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Our Kantlink Spring Washers conform te Ordnance Standard 
Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
AN 935, and U. S. Navy drawing 12-Z-22. 


- the long-range spring washer 


NATIONAL LOCK 


COMPANY 


NEWARK, NEW JERSEY, U. S. A. 
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ADECO. 


Loy 44 Bi +34 


Keeps Diesel Engines 
Running Efficiently 


TESTS FueL 
AND HYDRAU 


At Pressures Up To 
10,000 P.s.i. 


INJ ECTORS 
Lic DEVICES 





To keep diesel engines operating 
at peak efficiency, this portable, 
precision-built Adeco Nozzle Test- 
er is indispensable. 


Light in weight yet built for heavy- 
duty service, it enables any me- 
chanic to make quick, accurate 
tests on injector opening pressure, 
spray pattern, and detect 
stuck needle valves and leakage 
around valve seats. Tests both 
large and small injectors, on bench 
or engine, at pressures up to 10,- 
900 p.s.i. Prevents costly delays 
and possible damage to engine. 


etc., 


Ideal for testing hydraulic devices. 


Write for bulletin on this 
practical, low-cost unit. 


soft 


AIRCRAFT & p 
IESE 
EQUIPMENT Corp. 


NO. RAVENSWoop AVE 





Salley Velo) 40, ILLINOIs 
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BASKETS 


as the Easier Way of Handling Parts Faster 





War's demands for faster production brought Wire 












PAINTING 
FINAL INSPECTION 


STORAGE 


Tote Baskets into prominence as a faster way to speed 
parts handling through various stages. They permit 
easy inspection, quick inventory, full visibility of 
parts, speedier handling in general. Find out how 
Union Steel's engineering ability can simplify and 
speed up handling of parts in your plant. Write today. 





weighed less than one pound and would 
take a 75-lb top load at a temperature 
of —65 F. 

Non-Structural Applications—Excel- 
lent electrical insulation, ease of form- 
ing, molding, extruding, and machining, 
eye appealing permanent colors, abra- 
sion resistance, low specific gravity, and 
low cost, make plastics a natural choice 
for this class of aircraft parts. For 
some years electrical and radio parts 
manufacturers had been using plastics 
in industrial applications and were well 
aware of their advantages when asked 
to design aircraft equipment. For this 
reason, vinyl conduit, polystyrene and 
phenolic terminal strips, phenolic im- 
pregnated fabric antennae housings, 
and radio antennae masts as well as 
molded phenolic radio and electrical 
plugs, switches, sockets, etc., have long 
been used. ; 

As a result of work done with the 
acrylics, methyl methacrylate, a su- 
perior transparent sheet with improved 
light transmission characteristics, 


| capable of being formed on simple 


wood forms, was developed. This ma- 
terial is half as heavy as plate glass 
and today is the standard transparent 
material used in aircraft enclosures. 
Phenolic impregnated fabric lami- 
nates have been used as control cable 
pulleys since 1921 and cable guards, 
brackets, bushings, spacers, filler blocks, 
chafing strips, bumper plates, trim tabs, 
ammunition boxes and tracks, data 
cases, and fairleads made of this ma- 
(Turn to page 118, please) 
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ATTENTION MANUFACTURERS 
ON OR AFTER VE DAY, COMPETENT 
PLANT EXECUTIVE WITH EXCELLENT 
MECHANICAL BACKGROUND WILL 
MAKE HIMSELF AVAILABLE TO CON- 
CERN DESIRING ABLE DETROIT AREA 
REPRESENTATION. CAN HANDLE 
SALES CONTACTS AND FULLY COVER 
SERVICE REQUIREMENTS. WELL AC- 
QUAINTED AND LONG CONNECTED IN 
AUTOMOTIVE INDUSTRY. MEMBER OF 
SOCIETY AUTOMOTIVE ENGINEERS. 
PREPARATORY DISCUSSION  SOLIC- 
ITED. ADDRESS BOX 33, AUTOMOTIVE 
AND AVIATION INDUSTRIES. 








UNIVERSAL MIDGET TOOLS: DANDY 
SIXTEEN PIECE SET: Midget Pliers, Di- 
agonal Cutters, Four Midget End Wrenches, 
Needle-nose Pliers, Screwholder, Six 
Punches and Chisel, Round File, Midget 
Crescent Wrench. $14.85. IMMEDIATE 
SHIPMENT—Overnight by Air to Any- 
where USA. Remit today. Price List and 
Order Blank Free. Write Now. for Dealers 
Quantity Discounts. UNIVERSAI. TOOL 
COMPANY, 1527 Grand AAI, (KANSAS 
CI¥VY, MO. Remember: We have it, can Bet 
it, or it isn’t made. 

mt 


DESIGN ENGINEER NEEDED — PRECO 
Incorporated has opening for graduate me- 
chanical engineer with good math -matical 
background able to apply theory to design 
of railroad truck suspensions, hydraulic and 
pneumatic devices. Knowledge of metal- 
lurgy and stress analysis desirable. PRECO 
is the small progressive company that de- 
veloped the “Pendulum Suspension” rail- 
road cars and refrigerator car Air Cil- 
culating Fans. Address responses to the 
Chief Engineer advising experience, a8% 
availability. PRECO INCORPORATED, 
960 E. 61st Street, Los Angeles, California. 
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q Man’s Genius for making things is limited 


only by the physical properties 
of the substances used to make them. 





MR. ENGINEER ... here’s a very special fulcrum seal 


It was custom built for use in a tractor—to seal the 
opening through which the gear shift lever passes into 
the transmission case. Its job is to give positive pro- 
tection so that no foreign material can invade the 
transmission. As with all Sirvis. products, everything 
about it is special: it was specially designed from an 
engineer’s specifications; special soft, flexible, high ten- 
ile leather was carefully chosen, tanned and treated 
in accordance with a Sirvis formula developed by 
Chicago Rawhide engineers; its manufacture was sub- 
ject to rigid laboratory control; and the finished prod- 
uct is the result of 66 years’ experience in processing 
leather to protect and seal vital machine parts. This 
seal delivers uniform and constant protection under 
toughest service conditions. 

If mechanical protection is your problem, why not 
draw upon Chicago Rawhide’s unparalleled reservoir 
of specialized engineering experience? If unusual pre- 
tision, resilience, long service or resistance to pressure, 
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shock or vibration is demanded in packings, washers, 
gaskets, couplings or valve discs . . . Chicago Rawhide 
research can develop the properties you require, and 
careful production control can assure the most exact 
processing. For precision performance in protective 
coverings and seals, specify Sirvis mechanical leather. 


SUVS 


MECHANICAL LEATHER 
A Product of 


CHICAGO RAWHIDE MANUFACTURING co. 


1310 Elston Avenue Chicago 22, Whépis 
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eeoeeeeveeeeeeeeeeeeeeeeeeeee eee terial have likewise enjoyed eye 
years of use in modern aircraft. Part 
explanation for the continued sucec 
of this material is the more recent «4 
velopment of the “thermo-elastic” , 
post forming technique which allo 
forming of cured sheet thus adding {4 
its versatility. 

Extruded Vinyl already mentiong 


Whenever You Are Read 
' 4 rf | as aaa used = electrical and radi = 
to Talk About the Thermostats | 'sfs2e2o>ge ity 


é material calendered into sheet is usej 
if as scuff plates, bumper pads, and ; 
; a substitute for leather. A very thin 
sheet of vinyl has satisfactorily 
placed a fabric several times its weight 
as an impervious septum in a sound 
proofing batt of Fiberglas used on one 
type of bomber. More recently a blad 
der type water bag, not too much w 
like the Biblical goat-skin in appear 
ance, has been fabricated from Viny 
for use as a personnel water supply, 
Weighing less than one-half as much 
as the conventional metal container, it 
is unaffected by the pressure of free. 
ing water, for it.merely stretches to ac. 
commodate the bulging mass. 
Interest in the comparatively new 
foam materials now available has 
definitely grown. These materials con- 
sist of a series of expanded unicellular 
foam-type materials which may or may 
not contain a filler. Materials which 
4 are expanded in this manner are cellu- 
a lose acetate, polystyrene, and several 
fo other organic materials. Low density 
‘ F is the keynote of these materials with 
\, / some other interesting qualities such as 
wa, Wei the fair compressive strength found in 
ell the glass filled cellulose acetate and the 
controlled absorptive qualities of other 
of the organic materials. 
Write— Wire—Phone Us. A tendency on the part of designers 
to discount the importance of non- 


structural parts, accepting them as 
something that deserves a minimum of 
design time and design experience, has 
' . 
ai VA LVE com PA Lad Y resulted in many cases in the lowering 
of the overall quality of the airplane. 


As indicated, the largest percentage of 
plastic material used in aircraft go into 
1901-1941 Carroll Ave., Chicago 12, Illinois parts in this category and should there 
fore receive careful consideration. 
There is no substitute for a thorough 
knowledge of the material and a little 
common sense, whether designing with 
plastics or other materials. 
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Manufocturers of a complete fine of AC & 
DC Electric Resistance Welding Machines. 


Water 9, next issue, for our 
ae Sees advertisement. 













TT AUTOMATIC 

Li ELL CENTERING REELS 
LOAD coil stock faster. Improve quality. 
Reel holds and centers coil stock. Supplied 
in plain or motor-driven types for handling 
colls 200 lbs and up. Also Coil Cradles, 
Roll Feeds, etc. Request bulletins. 


FP. J. LITTELL MACHINE CO. 
4155 Ravenswood Ave., CHICAGO 13, Ill. 


pee ee &K MASTER SEAL * 
New SHAFT SEALING UNITS 


A self contained self aligning, tamper proof, low loss, SHAFT SEAL for 
rotating shaft. Easily installed or replaced. Made in two styles—flange 
type shown or press type assembled in a pressed steel case. Adaptable 
for use in Aircraft Elertric Motors, Oi] Pumps, Gasoline Pumps, Hydrau- 
lie Equipment and accessory drive shafts. Will design for your needs. 
Write today for complete information. 


FEDERAL SEAL CO., Kendaliville, Indiana, U.S.A. 
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